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Introduction
The Humidtropics Program
The CGIAR Research Programs (CRPs) aim to align the research of the 15 CGIAR Research Centres and their 
partners into efficient, coherent, multidisciplinary programs. These exploit the full potential of collaborative research 
for tackling complex development issues. Seven of the CRPs aim to improve yields and profits of crops, fish and 
livestock; they are largely commodity-focused. Three CRPs tackle the challenges of improving sustainability and 
environmental integrity, adapting to and mitigating climate change. Two overarching CRPs contribute to improving 
policies and markets and to improving nutrition and diets. One very specific CRP manages and sustains crop seed 
collections. Finally, three CRPs are unique in that they take a holistic system perspective, without respect to 
commodities. Focusing on dryland systems, aquatic systems and on integrated systems for the humid tropics, these 
three ‘systems CRPs’ strive to improve the productivity, profitability, sustainability and resilience of entire farming and 
landscape systems. The three systems CRPs are intended to be the platforms where the research learning and outputs 
harvested from the other crop-focused, environmental- or policy-related CRPs are trialed in an integrated manner 
and their impacts measured on all of the production, marketing and natural resource management in drylands, humid 
tropics and aquatic systems. 
Among the three systems CRPs, the Humidtropics CRP led by IITA, seeks to transform the lives of the rural poor 
in tropical Americas, Asia and Africa. It uses integrated system research and unique partnership platforms for 
better impact on poverty and ecosystem integrity. Research organizations that are involved in core partnership 
with Humidtropics are AVRDC, Bioversity, CIAT, CIP, FARA, ICIPE, ICRAF, IITA, ILRI, IWMI and WUR. As a 
research program for agricultural development, Humidtropics has four major objectives: reducing rural poverty, 
increasing food security, improving nutrition and health and sustainable management of natural resources. Indeed, 
agricultural growth, through improved productivity, market development and income generation, has been shown to 
be a particularly effective contributor to reducing poverty, especially in the initial stages of economic development. 
Furthermore, access to affordable food is a problem for millions of poor in urban and rural communities and requires 
increasing global supply of key staples and reducing potential price increases and price volatility. In spite of increases 
in the production of key staples, poor populations spend most of their income on food and suffer from diets that are 
insufficient in proteins, vitamins and minerals, thereby affecting health and development, particularly among women 
and children. Finally, agriculture has a substantial impact on natural resources and must therefore be well managed to 
ensure sustainable ecosystem services, particularly in light of climate change.
To track the progress of the program towards reaching its objectives, the outcomes of Humidtropics are measured 
along six Intermediate Development Outcomes (IDOs). IDO 1 aims at ‘Increased and more equitable income from 
agriculture for rural poor farm families, with special focus on rural women’. This IDO directly targets poverty 
reduction through increased incomes for the rural poor. IDO 2 is a complex target linked to nutrition: ‘Increased 
consumption of diverse and quality foods from sustainable food systems by the poor, especially among nutritionally 
vulnerable women and children’. IDO 3 measures how ‘Sustainably intensified pro-poor food systems in the humid 
and subhumid tropics deliver improved farm-level productivity to all farming families in equitable ways’. It directly 
addresses productivity enhancement at the farm level. IDO 4 targets natural resources management, which effectively 
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protects or regenerates natural resource integrity at the farm and community levels: ‘Improved management of 
natural resources is essential for sustaining increases in farm-level productivity and the provision of other ecosystem 
services’. The impact of Humidtropics on the empowerment of women and other marginalized groups is tracked 
through IDO 5: ‘Empowered women and youth with better control over and benefit from integrated production 
systems’. Finally, IDO 6 is a complex social aspiration that the networks of people involved in Humidtropics and the 
policies and informal rules that form their working environment manage to foster innovations: ‘Increased capacity for 
integrated systems to innovate and bring social and technical solutions to scale’. All of the IDOs are interrelated, just 
as the production, marketing and natural resources management systems they are supposed to track are interrelated.
Organized around four geographical ‘Action Area Flagships’, Humidtropics implements research for development 
(R4D) by testing innovations that respond to the challenges faced by stakeholders in the target field sites. To identify 
the current production, marketing and natural resource management systems the CRP has to work in, the CRP’s 
Strategic Research Theme 1 (SRT1) on Systems Analysis and Global Synthesis proposes a series of research tools to 
gather robust evidence on the magnitude of the problems to be addressed. 
The starting point for that evidence gathering and diagnostic activities required for the Systems Analysis and Global 
Synthesis is the Situational Analysis (SA), which paints a comprehensive and broad picture of the current systems that 
are key to tackling the problems faced in the target field sites. 
The SA is followed by detailed characterization studies of production systems in the form of baseline household 
surveys, leading to household typologies and the description of the production and nutritional challenges faced by 
the different types of households in the target field sites. Identifying preliminary best-bet entry points for the CRP 
calculates trade-offs between possible interventions that could help tackle field site challenges. Through value chain 
assessments and business model identification exercises, SRT1 tools also identify agricultural commodities that make 
the most business sense to develop and the potential means to accomplish that. Finally, the global synthesis tracks the 
development of the production, marketing and natural resources management systems in line with the CRP’s IDOs. 
These outputs from SRT1 activities, when discussed within the platforms of likely beneficiaries and research partners, 
help refine further field research activities for the CRP: pilot testing of technologies and strategies among producers; 
in-depth analysis of markets and value chains for target commodities and of institutional and policy environments; 
impact assessments of current and possible policies, of business and natural resources management models.
The SA aims to provide a broad set of information that will provide evidence to inform and tailor the subsequent 
exercises, and thus is not intended to look into the details of the target systems. Also, because the Program by 
definition works in a consultative manner through partners in all aspects of the CRP, the SA also aims to both create 
a joint and common understanding among all partners of the issues at hand, as well as to support the process of 
establishing strong and sustained linkages with stakeholders at multiple levels.
Given this context, the SA has three primary objectives. The first is to characterize broadly all important system 
aspects that are relevant to the CRP within the target Action Sites and, through that, generate information to inform 
all other Program activities to better attain the IDOs, as well as to inform on-going field site selection. The second 
objective is to harness the various partner skills and experiences to develop a common and shared understanding 
of the issues that need to be addressed and potential solutions, particularly between international and national 
partners, allowing local and global expertise play complementary roles. The third objective is to initiate and facilitate 
engagement with stakeholders and partners as part of the R4D platform development that is needed for the long-term 
success and scalability of the Program.
Northwest Vietnam Action Site
In the Central Mekong Action Area, Humidtropics focuses on concerns that emerged from stakeholder consultations 
during the program’s development. First, there is low or decreased productivity of smallholder farmers who practice 
maize monocropping, grow potato and banana, engage in homestead production of livestock and vegetables and 
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other products. Second, smallholder farmers in the region continue to have little access to markets and have relatively 
insignificant influence on value chains. This is mainly because farmers (including women and ethnic minorities) have 
little institutional power. Third, total farm income remains relatively low. In addition, environmental impacts are 
increasing in areas where farming practices are intensifying to boost yields. High chemical inputs and unsustainable 
farming practices have contributed to land degradation, soil erosion, decreased soil fertility and loss of natural forest 
ecosystems, thereby increasing the vulnerability of poor people. Finally, household characteristics such as income, 
education and asset ownership may not effectively influence household well-being due to gender disparities and 
cultural norms that influence decision-making at the household level.
Concentrating on the major farming systems in the northwest Vietnam Action Site, Humidtropics research is 
considering potential interventions that have been developed during the early stakeholder consultations process, 
but will still be subjected to the evidence gathered. These include integrated livestock systems, improved tree–crop 
systems (e.g. ‘green rubber’, shade coffee and more), improved rice production systems, conservation agriculture and 
sustainable food crop/multicrop systems (e.g. improved cassava-based and banana-based systems, maize/agroforestry-
based production), among others.
The northwest Vietnam Action Site is part of the larger Central Mekong Action Area that comprises several parts of 
Vietnam, Lao PDR, Cambodia, Thailand and China (Figure 1). The Action Site is considered part of the Green Triangle 
zone of mostly upland mixed systems occurring in northwest Vietnam and southern China. A GIS-based data analysis 
and a stakeholder workshop (Hanoi, 12–13 May 2013) were conducted to identify the specific administrative areas to 
be included in the Action Area. Based on this process, four provinces in Vietnam were selected: Son La, Diene.g. Bien, 
Lai Chau and Lao Cai. It was agreed among international and local researchers involved in the Program, however, that 
the initial focus would be on only two provinces: Son La and Dien Bien.
Figure 1. The Mekong Action Area Flagship showing the three Action Sites (left) and the Green Triangle with its 
subdivisions, namely provinces and district (right). 
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The second section of this report details the methodology used in this analysis. The third section provides an 
overview of the development situation in northwest Vietnam. The following sections characterize, one after the 
other, the agricultural production systems, markets and institutions and natural resource management systems. The 
final section identifies the overarching problems and issues brought out by the SA. It also provides suggestions for 
further Humidtropics research interventions to address them and thus attain the strategic development objectives of 
livelihood improvement, sustainable intensification, gender and youth empowerment and system innovation.
The right side of  shows the overall Green Triangle Action Area that encompasses areas in Vietnam, Lao PDR and 
China but focuses on the Vietnamese part of the area. Within Vietnam, the second- and third-level divisions, namely 
provinces and districts, respectively, are shown.
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Methodology
Data from six different sources (secondary data, key informant interviews [KIs], focus group discussions [FGDs], 
household surveys, market visits and stakeholder consultations) were used to ensure that information included in the 
SA were accurate and comprehensive. This allowed for the triangulation and validation of data collected from different 
sources. An online repository for secondary data collected as well as primary data sets generated will be made 
available.
Secondary data were collected for all four provinces. However, due to limited time and financial resources, it was 
decided that more in-depth information would be collected (through KIs, FGDs, household surveys and market visits) 
from only two provinces. As the national research partners have existing projects in Son La and Dien Bien, these two 
were chosen.
Secondary data
A list was developed outlining the types of data needed to complete the Situation Analysis (Annex C). The research 
team was then divided into two groups to obtain the data from local government sources in each of the four 
provinces. If there were no provincial-level data available, the National Statistics Office in Hanoi was requested to 
provide them.
To complement government data, other secondary sources, including data sets and reports, were utilized; e.g. national 
research institutes, nongovernment organizations and others. For both government and nongovernment data sources 
and reports, the reference period for which data were requested was 2003–2013. Most of the available data were for 
the period 2008–2013; however, data gaps existed. (A list of all secondary data collected is shown in Annex C).
Key informant interviews
Key informant interviews (KIs) were conducted at the district, provincial and commune levels. Interviewees were 
selected on the basis of their knowledge, expertise and professional affiliation. Semi-structured interviews relating to 
policies, programs and government directions were administered among provincial government officials in the four 
provinces at the time the secondary data were gathered from the provincial offices. The same KIs were administered 
to district committee leaders in Son La and Dien Bien. KIs were conducted in two districts in each province. At 
the commune level, additional KIs were conducted in two districts in both Son La and Dien Bien. A second semi-
structured interview was created to capture information on how policies have been implemented and to describe the 
kinds of agricultural practices common on the ground. The key informants interviewed included commune leaders, 
farmer group representatives, businessmen, NGOs and professional agencies. Data from the KIs were subjectively 
analysed to identify key trends across the responses.
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Focus group discussions
A semi-structured interview was designed to fill information gaps identified after reviewing the secondary data and 
the results of the KIs. This was administered through FGDs together with the complementary use of the Participatory 
Rural Appraisal (PRA) tools such as ‘Community Mapping’ and a ‘Seasonality Calendar’. In addition, the research team 
conducted a Transect Walk through the village where each FGD was held. FGDs were carried out only in Son La 
and Dien Bien. It was planned that three FGDs involving 10–15 people each would be conducted in each commune, 
organized along the following categories of participants: 
1. Forest-dependent (either assigned a lot to protect or a production lot)
2. Agriculture-dependent (crop and/or animal husbandry)
3. Small business-dependent
After piloting, it was found that clear distinctions between forest- and agriculture-dependent households were not 
always evident and, as such, these groups instead presented a mixed sample of forest and agriculture farmers. The 
entrepreneurs were more easily differentiated.
District leaders identified the communes and villages that were to be visited based on criteria supplied by the research 
team:
1. Presence of all categories: forest, agriculture or business-oriented people
2. Typical production systems that are representative of the province
3. Recommendations by NGO partners
The research team attempted to reduce bias in the district leader’s selection of communes by emphasizing that this 
was a research exercise and that no direct development assistance would result from it. From the two provinces 
visited, nine communes from five districts were sampled (Table 1). 
Table 1. Communes considered for sampling
Province District Commune
Son La Thuan Chau Chieng Bom
Chieng Ly
Thom Mon
Van Ho Van Ho
To Mua
Moc Chau Dong Sang
Muong Sang
Dien Bien Dien Bien Thanh Nua
Muong Phang
Muong Cha Na Sang
 
The findings from these FGDs were directly used to provide qualitative information to the report. 
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Household surveys
After the completion of the FGDs, information gaps were still evident. In an attempt to extract more detailed 
information and provide an additional opportunity to triangulate the information already found, three short household 
survey forms were developed and administered to a small sample of households in the same communes where 
the FGDs were held (Annex C). The commune leaders selected the households to be surveyed based on their 
forest, agriculture or small business orientation. A total of 32 households participated in the survey, among the 
representatives of which 7 were women and 14 were aged between 15 and 35. Most of the people were from the 
Thai and H’Mong ethnic groups (56% and 25%, respectively) and with only 9.5% representing each of the two ethnic 
minority groups, Kho Mu and Khang. Given the small sample sizes, no statistical analysis was conducted using these 
data. The results are regarded as only indicative and were used only for subjective analysis and interpretation.
Market visits
To better understand the market structure, 10 market visits were organized in Son La Province. In Son La City, three 
large markets were visited; the research staff went to three central markets in Tuan Chau and Moc Chau districts 
and one central market in Van Ho Province. Time and financial constraints prevented the conduct of a market visit in 
Dien Bien and market information was sourced from the local trade office instead. During the Transect Walk in each 
market, the following information were captured:
1. Different products sold
2. Current prices and trends
3. Packaging and labelling
4. Means of transporting products to market
5. Origin of products and supply chains
This information was used exclusively in the Market Section of this report.
Stakeholder consultation
Draft results were presented to the national government, the research and development NGOs and stakeholders 
during a two day workshop. Participants were asked to review and confirm or comment on the preliminary results 
of the SA that were presented. In addition, stakeholders were asked to provide inputs with respect to underlying 
system problems in the northwest region and what possible solutions may be offered. This information was used to 
complement and validate the issues raised from the preliminary assessment.
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Development overview
This development overview presents a broad overview of generic rural and human development characteristics, 
infrastructure and the institutional and policy context in which rural development is occurring in the target provinces. 
It does not attempt to address the agricultural or market systems issues that are covered in the remaining sections.
The Intermediate Development Outcome that this section will help to address is IDO 1: ‘Increased and more 
equitable income from agriculture for rural poor farm families, with special focus on rural women’ and also IDO 5: 
‘Empowered women and youth with better control over and benefit from integrated production systems’.
The regional context
In general, the northern upland region is hilly to mountainous, with remote rural areas, poor infrastructure and 
relatively lower population density (persons/km2) (Lai Chau 44, Lao Cai 101, Son La 80 and Dien Bien 54) than that 
of the northern mountainous provinces generally, 120 persons/km2. (See Figure 2 for a map of the spatial pattern of 
population density.) The region is less urbanized and the local people depend more on agriculture for their livelihoods. 
A large share of the population is composed of ethnic minority groups, with more than 20 different tribes living in the 
area identified. Growing of rice and upland crops is an important source of income, estimated to be about 30–35% 
of agricultural GDP (GSO 2012). Although the open market economy and the recent economic reforms have greatly 
improved the rural economic structure, this region still faces many challenges because the poverty rate remains high, 
although declining, and its economy heavily relies on agriculture (defined broadly to include crops, livestock, fishery 
and forestry) with low economic efficiency. Moreover, local livelihood resources are limited by the infertile cultivated 
land due to upland degradation and lack of opportunity for income generation. Therefore, the Vietnamese government 
has continuously supported social economic development projects in the northwest provinces through policy reforms 
and various rural action programs.
Figure 2. Population density (CIESIN).
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Income levels and trends
Since the beginning of this century, the Vietnamese economy has sustained high economic growth rates while 
markedly reducing poverty during its transition to a market-oriented economy. Since 2002, the GDP growth rate has 
been consistently above 7.0% and accelerated from 7% in 2002 to 8.4% in 2005 (World Bank 2006a). Notwithstanding 
the recent global economic crisis, Vietnam’s GDP growth rate remained at 6.3% in 2012 (GSO 2012).
Accompanying this economic growth rate, the trend of income per capita per year has also generally increased 
annually in both rural and urban areas, but with higher income levels generally among urban residents. The 2012 
statistics indicate that income per capita in the urban areas of the four provinces was higher than 20 million 
Vietnamese dong (VND)1 per year; it was less than VND 10 million a year in the rural area.
A look at income per capita in the 2008–12 period (Figures 3 to 6) reveals a clear income disparity between the urban 
and rural areas. The gap in terms of average income per capita in these provinces was wide, with urban income double 
or triple that of rural income. This income inequality is considered a social problem, especially among the ethnic 
minorities in the remote areas.
Figure 3. Income trends in Lao Cai.                                               Figure 4. Income trends in Lai Chau.
Figure 5. Income trends in Dien Bien.                                            Figure 6. Income trends in Son La.
Poverty levels
Over the last two decades, the Vietnamese government has achieved significant strides in its poverty alleviation 
program. The country’s poverty rate has fallen sharply from 58.1% in the early 1990s to 14.5% in 2008; using the ‘basic 
need’ poverty line initially agreed upon in the 1990s, an average decline of 3% per year (World Bank 2012). As to the 
poverty rate of the four provinces under study during the 2004–2012 period (Figures 5 to 7), a marked decrease can 
be observed in 4 years (2006–2009). A similar trend was seen even after a new poverty line was established in 2010 
1. At 22 July 2014, USD 1 = VND 21,195.42.
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(income per month lower than VND 400,000 in rural areas and VND 500,000 in urban areas). However, poverty 
reduction may not be marked as apparent, as the proportion of the ‘near poor’ those with monthly incomes ranging 
from VND 401,000 to 520,000 in the rural area and from VND 501,000 to 650,000 in the urban area remains high (Lai 
Chau 9.7%, Lao Cai 11.6%, Son La 10.3% and Dien Bien 6.8%). That implies that relatively small changes in the poverty 
threshold would significantly increase the percentage of those regarded as poor.
Figure 7. Changes in poverty rate in four provinces, 2004–12.
Factors contributing to poverty reduction
Many factors have contributed to poverty reduction in Vietnam in general and in these provinces in particular. First, 
it is essential to look at the role of new reform policies as they relate to poverty issues, the open market economy 
and efforts of key stakeholders in Vietnam (government ministries, the National Assembly, local research staff and 
research institutions, NGOs and international partners). National programs such as Program 135 (I, II) and Resolution 
30a/CP of the government on poverty reduction support for the poorest districts in the country have been 
developed to help solve the poverty problem. Second, strong involvement of local stakeholders (provincial authorities/
local government, mass organizations, private sector, commune level, pioneer farmers etc.) has been crucial in the 
implementation phase and scaling up to reduce rural poverty. The local government plays a key role in establishing 
successful pilot models, ensuring that scaling up is taken broadly in the communities and providing linkages between 
donors and local recipients. The poor and the near poor in the rural areas have been supported by the introduction of 
new varieties, other inputs and technical assistance available to them. These incentives for the rural poor have led to 
an improvement of their production systems and income and consequent effects on poverty reduction.
Challenges for poverty reduction in Vietnam
In spite of the remarkable progress made in poverty reduction efforts, the task of alleviating poverty in Vietnam is not 
yet complete and positive trends could still be threatened. In some aspects, barriers remain: the rate of economic 
growth has slowed, the macroeconomic instability that began in late 2009 persists, poor livelihood assets exist in the 
rural areas and the poverty gap between rural and urban areas remains high (a difference of 5–15 times) (Table 2). 
The poor in the rural areas consists mainly of ethnic minority groups, with the H’Mong, Dao, La Hu and Cong people 
among those with the highest poverty rates in these provinces. 
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Table 2. Urban–rural disparities in poverty in four provinces in Vietnam, 2010–2012 (% of residents below the poverty 
line)
Province 
2010 2011 2012
Total Urban Rural Total Urban Rural Total Urban Rural
Lai Chau 46.78 9.88 55.00 47.20 10.22 55.47 41.37 9.52 49.63
Lao Cai 42.90 11.20 53.40 35.28 9.84 44.89 27.69 7.19 35.01
Son La 38.14 Na na 34.80 na na 31.90 na na
Dien Bien 50.01 8.11 59.23 45.28 6.98 53.82 38.24 3.71 45.88
 Sources: Provincial statistics (2010–2012).  
Nutrition
Malnutrition remains a problem in many of the poor, isolated rural areas in Vietnam, particularly the mountainous 
areas. Nationwide, more than 3 million children under the age of five are estimated to be malnourished (NIN 2012). 
High rates of child malnutrition not only hinder the development of the children themselves but also affect economic 
and social development in general.
Figure 8. Trends in malnutrition (stunting, height for age).
Figure 9. Trends in malnutrition (underweight, weight for age). 
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Statistical data from these provinces indicate a remarkably reduced malnutrition rate from 2004 to 2012. From the 
latest provincial data available, between 20.8–23.5% of the children under five in 2012 were underweight; 31.9–37.8% 
of children were stunted and 6.7–7.2% were in the third and most severe category, wasting (Figures 9 to 10). 
These figures are slightly higher than the national prevalence of 16.2% underweight and 26.7% growth deficient and 
approximately equal to 6.7% wasting nationwide in children under 5.
Figure 10. Trends in malnutrition (underweight per height, wasting).
In the northwest Region, 43% of children under five suffer from iron deficiency anaemia and 19.4% suffering from 
Vitamin A deficiency. Both of these are above the National averages, with the prevalence of anaemia categorized as 
severe level of public health significance (National Institute Nutrition 2010). The prevalence of women aged from 15 
to 49 years with chronic energy deficiency (BMI<18.5 kg/m²) was 15.9%.
Despite recent trends in decrease malnutrition in terms of stunting, wasting and underweight, Vietnam is undergoing 
the nutrition-transition transition and experiencing the triple burden of malnutrition; that is the coexistence of 
protein/energy and micronutrient malnutrition and increasing rates of overweight and obesity with 4.8% nationwide 
prevalence (Khan and Hoan 2008; National Institute Nutrition 2012). As a consequence, traditional foods, and in 
particular those that are eaten out of home, including nutrient rich dark green vegetables, sesame and tofu, are 
increasingly becoming less prominent in the diet (Khan and Hoan 2008; Lachat et al. 2009). Many of these traditional 
foods have an important role to play in the diet, nutrition and culture.
Quality of children’s diets
A relationship has been shown to exist between dietary diversity and overall quality of diet, and in children in 
particular a minimum standard of dietary diversity has been validated. Among the four provinces of interest, there 
are varying proportions of children meeting the minimum acceptable diet requirements, but all are well below the 
nationwide average of 73.6% of children in this age group. 
Within the four provinces, the proportion of children meeting minimal dietary diversity requirements (at least 4 of 7 foods 
groups consumed) ranges from 67.8% to 97.4%, with the national average falling within this range at 83.7% (Table 3). These 
figures point to the opportunity for improvement in dietary diversity particularly within Son La province. 
Table 3. Percentage of children with minimum acceptable diet in four provinces
Province Children 6–23 mo. with minimum acceptable diet Children 6–23 mo. with minimum dietary diversity
Lao Cai 52.8% 75.5%
Son La 42.2% 67.8%
Lai Chau 66.8% 97.4%
Dien Bien 60.1% 82.1%
Source: National Institute of Nutrition, Nutrition Profile 2012. http://viendinhduong.vn/news/en/637/216/a/nutrition-profile-2012.aspx
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Infant feeding practices
Early and continued breastfeeding of infants and young children, when possible, can help to provide nutrition to 
children at a relatively low financial and opportunity costs to mothers or households. The figures in Table 4 highlight 
how breastfeeding practices vary, with many mothers continuing to breastfeed young children to two years of age. 
National trends also show a possible decline in exclusive breastfeeding practices, possibly due in part to aggressive 
marketing of infant formulas (Nguyen 2011). In addition, relative to the national average few women in these provinces 
are exposed to information regarding breastfeeding or complimentary feeding. These data show a possible point of 
intervention or education with pregnant or new mothers. 
Table 4. Percentages of key infant feeding practices reported
Area Early initiation of 
breastfeeding
Continued breastfeeding 
at 2 years
Proportion of mothers exposed to breastfeeding or 
complementary feeding info in last 3 months
Lao Cai 57.4% 16.1% 56.7%
Son La 88.9% 14.3% 55.4%
Lai Chau 39.5% 25.8% 36.4%
Dien Bien 98.4% 25.4% 29.9%
Northern midlands and 
mountainous region
73.9% 26.5% 61.1%
Nationwide 60.1% 22.3% 75%
Source: National Institute of Nutrition, Nutrition Profile (2012). http://viendinhduong.vn/news/en/637/216/a/nutrition-profile-2012.aspx
Education and literacy
Education
Following Vietnam’s nationally set objectives, the country has obtained near-universal primary education, and equality 
in education opportunities has improved in multiple ways, based on official statistics. In the provinces studied, 
the school systems have newly built or renovated classrooms to cope with the increasing demand at all levels of 
education. Every commune has nursery and primary schools, and lower secondary and upper secondary schools 
operate in every district. Local governments have exerted significant effort, through support policies, to encourage 
children to attend school and thereby ensure good-quality human resources.
There is a high level of enrolment of children (over 98%) at the primary level (Table 5). The enrolment trends in 
the lower secondary and upper secondary schools were somewhat lower, especially in the case of upper secondary 
school, but still generally high. Moreover, female enrolment in this level was low, with only 70–77% of female pupils 
belonging to this age range.
Table 5. Enrolment (% of resident children) at different education levels in 2012
Education level Lai Chau Lao Cai Son La Dien Bien 
Primary school (5 years) 98.34 98.96 99.18 99.6
Lower secondary school (4 years) 96.95 98.62 75.60 87.5
Upper secondary school (3 years) 79.36 96.82 26.69 51.6
Sources: Provincial statistics (2012).
Literacy
The literacy rate in Vietnam is approximately 94%, although this figure is lower in the mountainous provinces. The 
2011 census showed that, in the four provinces under study, literacy rates ranged from 61.6 to 78.2%. There were 
more literate males than females (75–88.5% versus 48–72.5%) (Table 6).
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Table 6. Literacy rates (%) among men and women above 15 years of age
Province Total Male Female
Lai Chau 61.6 74.8 48.0
Lao Cai 77.8 83.2 72.5
Son La 78.2 88.5 68.2
Dien Bien 65.0 79.9 50.5
Sources: Provincial statistics (2011).
Employment
Agricultural modernization, urbanization and industrialization have brought about dramatic changes in the lives of 
many Vietnamese farmers today. However, farmers’ livelihoods in the mountainous provinces, especially of those in 
remote rural areas, may have been less affected.
A large proportion of the labour force within the 15–60 age bracket are in rural areas and engaged in farming 
activities (Table 7). As the data show, the agriculture sector employed approximately 80% of the labour force in these 
provinces. Their livelihood mainly depended on farming off-farm and non-farm activities. The remainder of the labour 
force was employed in the urban areas, engaging in state-owned and private enterprises and working in the foreign 
investment sector.
Table 7. Labour force distribution (‘000 people), by gender, residence and sector
Distribution Lai Chau Lao Cai Son La Dien Bien 
Total population 403.20 648.27 1134.30 519.28
Total employed 236.90 442.39 707.20 285.91
   + Male 119.65 219.59 351.85 148.15
   + Female 117.25 222.80 355.35 137.76
By residence     
   + Urban 35.81 104.4 100.56 39.515
   + Rural 201.09 337.99 606.64 246.408
By sector
   + State 24.83 39.42 53.45 39.276
   + Non-state 211.26 350.28 650.18 244.579
   + Foreign investment 0.03 0.93 0.54 0.018
Sources: Provincial statistics (2012).
The quality of labour in these provinces has been constrained by low skills and inadequate experience. Only 11.4–15% 
of the labour force above 15 had been trained through vocational or short training courses (1–2 month duration). 
In rural areas, that figure is lower, only 6.1–7.5%. Women’s skills in rural areas is an important contributor to rural 
development because of the vital role women play in farming activities and in running the household. Unfortunately, 
particularly in ethnic minority communities, they often may not participate in vocational training courses because of 
the community’s preconceived notions about gender roles.
Employment challenges in rural areas
The relative abundance of labour in the rural area cannot be attributed only to the loss of farmland but also to 
pressure of population growth. When average cultivable land per capita is low, it is estimated that the overall time 
devoted to farming is only 50% of working time in a year (Thinh 2009) due to the seasonal nature of agricultural 
production. The labour surplus in the rural area has brought about an increase in social problems, such as crime. Rural 
workers have moved to urban areas to seek employment, but opportunities for seasonal work are limited by the low 
demand for unskilled labour. Enterprises require levels of qualification that many rural workers fail to meet, especially 
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those coming from ethnic communities with high rates of illiteracy. Illiteracy in the rural area is the main cause of low 
labour efficiency in agriculture as well as in the other sectors.
To improve the skills of the rural labour force, a national vocational training program was launched to enable workers 
to meet minimum job requirements. However, even after training, a large proportion of young people still may not 
find suitable work, except those who attended farming skill improvement courses.
Private sector investment in agriculture
Public investment in agriculture was dominated by national programs of government and projects of local authorities. 
In the previous centrally planned economy, the private sector was not officially recognized; it operated under the 
broadly defined terms of black market and informal sector (Hung et al. 2011). After the economic reform policies 
of 1986, the private sector rapidly emerged, providing impetus to agricultural and rural development. It made a 
significant contribution to the socio-economic development of the mountainous provinces. However, the number 
of private enterprises investing in agriculture remained small because of the high risks involved and low incremental 
economic efficiency in agriculture. Statistics showed only a small proportion of enterprises that invested in agriculture: 
2.7% in Lai Chau, 1.7% in Lao Cai, 4.8% in Son La and 5.1% in Dien Bien. These enterprises operated under joint 
venture schemes, in the form of joint-stock companies or cooperative alliances. Seen in recent years were enterprises 
engaged in rubber, tea planting, processing and provision of agricultural inputs such as fertilizers, seedlings, pesticides, 
equipment and machinery. The capital invested in the agriculture sector was unstable; it fluctuated from VND 200 to 
500 billion a year, 70% of which was invested in rubber and tea plantations.
Agriculture. Enterprises focused on tea production and processing and on coffee production and export. The 
number of tea joint stock companies has increased because tea products are easily exported.
Forestry development. Under a national program on rubber development in the northern provinces, joint stock 
rubber companies have been established in recent years in the four provinces, directly investing in rubber plantations. 
However, the rubber crop in northern Vietnam is still in the vegetative growth stage, so production has generally not 
begun and economic efficiency is yet to be confirmed.
Livestock and aquaculture. Aquaculture enterprises mainly focused on fish pond production; livestock 
enterprises involved pig farming (both piglets and fattening). However, the scale of production was small and 
output was not enough to meet local demand. Moreover, the quality of fingerlings and piglets was low, the 
result of poor infrastructure and lack of technology. These provinces therefore resort to importing from other 
provinces.
Recent trends. An assessment of private investment trends in agriculture and the rural areas in these provinces 
revealed a smaller capital volume for agriculture than that in 2010 (Hung 2013). Many enterprises have collapsed or 
have decreased production. For example, in Dien Bien Province, nine out of 10 private enterprises in the forestry 
sector closed down in 2011–2012 because of limited access to credit in the context of the national liquidity crisis and 
the bursting of the real estate bubble in those years.
Infrastructure
Rural road and electricity systems
Through substantial support from the Asian Development Bank, the European Union and the World Bank in the form 
of low-interest loan packages, Vietnam has been able to improve its rural infrastructure system. National programs 
were implemented to improve rural infrastructure, both of rural roads and rural electricity systems under the auspices 
of Programme 135. From 1999 to 2005, the rural road system was rehabilitated, thereby improving connectivity 
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between communes and district towns as it finally became part of the national/provincial road network. Electricity 
systems were upgraded and expanded, ensuring that people in remote areas can have access to the national electricity 
grid. The 2011 data indicated that more than 95% of the communes had road access to commune centres, although 
only about half had concrete roads (45.45–56.12%).
The electricity system covers more than 98 % of the communes in the provinces. The efforts of the Vietnamese 
government over the last two decades has increased the access of communes to the national electricity grid system 
by 60–79% and the proportion of rural households gaining access to electricity jumped from 74 to 95%. The rest of 
the households in far-flung villages have no electricity yet as the remote location and low population density provide a 
disincentive for investment at this time.
Access to piped potable water
Better access to safe water and sanitation, supported by government programmes with UNICEF assistance, aims to 
improve the quality of life for people in rural communities, an important factor to achieve sustainability and equity 
of growth in Vietnam. During 2001–2010, a clean water program has been widely implemented in the rural areas in 
the northern provinces and impressive results were obtained. Approximately 90% of households in the urban area 
had access to clean water and clean water sources have been installed in more than 75% of the rural communities. 
However, the rate of household access to a clean water source was still relatively low in three communes (Lai Chau, 
18.23 %; Son La and Dien Bien, approximately 41%). Lao Cai had better access, at 77.24 % (Table 8).
Table 8. Access to available water (%) in urban and rural areas
Province Lai Chau Lao Cai Son La Dien Bien
Urban area 
Households with access to clean water (%) 89.52 87.88 91.67 95.55
Rural area 
Communes with access to clean water (%) 90.91 90.20 75.50 82.65
Households with access to clean water (%) 69.46 77.24 40.30 40.81
Rural markets and border exchange points
The northwest region plays an important trading role as these provinces have borders with Lao PDR and China. 
Nine border gates are open in these provinces, five for trading with China and four with Lao PDR (Table 9). It was 
estimated that about 80% of exports and a good volume of imports have been exchanged with China through Lao 
Cai Province. The major goods exported to China consist of rice, rubber, fruits, cassava starch and minerals, whereas 
import commodities are fertilizer, consumer commodities, machinery etc. The exchange with Lao PDR mainly consists 
of imports, of which 90% are iron ore mineral and wood blocks. Exports to Lao PDR are mainly seedlings, fertilizers 
and petrol. 
Table 9. Local exchange points and border gates
Province Lai Chau Lao Cai Son La Dien Bien
Border exchange points 
     Vietnam—Lao PDR – – 02 02
     Vietnam—China 01 03 – 01
Rural market points
Total markets built 27 72 103 38
Communes with markets 18 54 54 15
Along with improvement of the rural road system, rural market development is part and parcel of the economic 
development strategy that has been set up by provincial authorities. Secondary data obtained from the provinces in 
2012 indicated that the rural market system has expanded from the central province to the districts and communes as 
the number of local fixed market points increased (Table 9). These new fixed market points in the districts/communes 
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and the better roads promoted the exchange of agricultural products between villagers and more distant markets. 
This enabled local farmers to get better farm-gate prices and obtain basic farming inputs. Moreover, the available input 
supply and the market information exchange had created a value chain in the rural area for such products. The local 
market channels today are dominated by private traders (Luong 2013).
Ethnic/cultural diversity and the role of women and youth 
Ethnic/cultural diversity
Vietnam is a country where many ethnic groups live together in the same territory. In the northern provinces, more 
than 20 minority groups are settled in various places from the high mountainous area to the downtowns of districts 
or city zones at the provincial centre. As to ethnic composition, Figure 11 indicates that the largest proportion of the 
population (34–55%) in Son La, Dien Bien and Lai Chau were Thai. The H’Mong (18–20% of the population) live in the 
mountainous parts of these provinces.
Figure 11. Ethnic composition in four provinces.
The Thai ethnic people play a key role in achieving socio-economic development in the northwest provinces. They 
comprise the main labour force in the rural area and have greatly contributed to the preservation of ethnic cultural 
identity in this region. Moreover, the ethnic Thais are experienced farmers and the indigenous knowledge they 
possess helped them assume a pioneering role in the implementation of poverty reduction activities and in scaling 
these up to other ethnic groups in the communities.
The Kinh people, the Vietnamese majority group, migrated and settled in the northwest. Though comprising only 
15–20 % of the population (except for Lai Chau Province where 35% of the population is Kinh), they kept a leadership 
role in state organizations at different institution levels. The other ethnic groups are spread out in different geographic 
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regions, making up a large labour force in agriculture and forestry. They were active participants in building a new 
rural model, harnessing the diversity in ethnic culture to boost tourism and also play a significant role in protecting the 
frontier and the national territory through various settlement and farming activities in places near the borders. At the 
same time however, it is reported and implicit bias against ethnic minorities impedes their opportunities for greater 
participation and contribution to development.
Role of women and youth
Role of women
Focus group discussions in Dien Bien and Son La revealed the central role of rural women in farming activities. About 
60% of the workload in farming was carried out by women. This is in addition to the various chores they do for the 
household—collecting wood for fuel, fetching water, caring for the children, maintaining family linkages etc.
Women had joined different social associations (women unions, farmer associations etc.) and had played a key 
role in creating credit channels, expanding the poverty reduction network and engaging in other social work at the 
community level. However, girls and women belonging to the rural ethnic minority were especially disadvantaged as 
they had lower social status, less education and fewer contacts outside of their community. This however may not be 
uniformly true across the diverse range of communities.
Role of the youth
In the rural area, the youth represent the next-generation of farmers, producers and workers and so are a focus for 
longer term development. In the four provinces, it was estimated that about 30–32% of the population comprised 
people in the 16–30 age bracket (GSO 2009). Of these, 80% had gone through universal primary school and received 
some higher education, promising labour force in the future with more potential. The FGDs also revealed that, 
besides being in school, young people have been intensively involved in farming activities, as labour exchange but also 
as wage labour such as for rubber companies. In addition, young people often move to city zones and industrial zones 
to seek work, even going to work in foreign countries and sending back remittance to their families. On the other 
hand, under Resolution 30a, educated young people were given a chance to render service at the commune level, in 
the process getting exposure to governance issues and leadership. In addition, many young people in these provinces 
were provided valuable insights on entrepreneurship.
Policy environment, decision-making process and role  
of local government
Various policies related to the agriculture sector have been adopted by the government through a series of decrees, 
circulars, resolutions and legal documents to support agriculture and rural development. Resolution 10 of 1988 set a 
higher investment budget for agriculture and the Land Law of 1993 was enacted to confirm long-term land use rights, 
allowing households to obtain bank loans to develop agriculture and forestry and engage in trading of agricultural 
products. These policies gave a significant boost to the agriculture sector and facilitated a shift in the rural economy to 
private hands. As a result, in 2002, the non-state economic sector accounted for 46% of agriculture GDP (Dieu 2006).
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Decision-making and the role of local governments 
in agriculture and rural development 
The rural and agriculture development plan was developed by staff and officials of the different provincial divisions; the 
provincial DARD played a leading role in the implementation phase. In general, the rural and agriculture development 
process was built up by stakeholders at three parallel levels (commune, district and provincial). The interconnected 
nature of the planning process is illustrated in Figure 12.
Figure 12. The process of decision-making at the local levels.
The outputs of this process are a five year master plan of agriculture and rural development and the annual plans of 
agriculture and rural development: The master plan was based on the target programs of the provinces, which were 
previously approved by each provincial people committee. The master plan comprises action programs for the different 
sectors such as agricultural production, livestock development, irrigation etc. The annual plans of agriculture and rural 
development, verified on a yearly basis, have more concrete objectives and expected outcomes from each sector.
Land tenure and land use 
Land institution reforms, achieved through the land allocation policies of 1993, have granted members of the 
commune long-term land use rights: 20 years for annual crops and 50 years for perennial crops. The main impacts 
of these policies are land tenure security for users and higher investment in agriculture by farmer households, which 
has increased remarkably (Camille et al. 2009). Three types of land tenure in these provinces existed: (1) land owned 
by farmer households, (2) land owned by private companies and (3) land owned by the state (people committees). 
About 90% of the cultivated land area has been allocated to farmer households through land allocation policies with 
the land use right certification schemes/red books (GSO 2012). Farmers were given the right to select the best 
cropping systems and decide freely as to on-farm investment. Forest land was likewise allocated to farmer households 
(duration of 50 years for reforestation and forest conservation) and this has positively changed the forestry sector by 
reforestation. Since 2006, the rubber development program launched in the northwest provinces has been operated 
by rubber joint-stock companies, taking over the forestland area previously under local government management. The 
2012 statistics indicated that, of the total forest area, about 67% in Lao Cai, 49% in Lai Chau, 50% in Son La and 12.6% 
in Dien Bien were devoted to rubber planting and other forest use (Figure 13). Land ownership by people committees 
has mainly preserved the residential areas for the intended use of future generations.
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Figure 13. Type of land tenure in the four provinces.
Table 10. Land tenure (%) in the four provinces
Type Lai Chau Lao Cai Son La Dien Bien
Owned by committees (state) 0.01 0.29 0.34 2.06
Owned by companies 37.95 52.28 26.79 10.37
Owned by households 62.04 47.43 72.88 87.58
Institutions and civil society
The nature of civil society in Vietnam is still under debate and its impact on rural development is very difficult to 
assess because of data limitation and unsystematic monitoring. An analysis of civil society in Vietnam (Dang Ngoc 
Dinh et al. 2006) indicated four types of civil organizations involved in rural development: (1) mass organizations, (2) 
professional organizations (both central and local), (3) Vietnamese NGOs and (4) community-based organizations such 
as farmer clubs and interest groups such as elderly associations (Table 11).
Table 11. Types of civil organizations in Vietnam and their impact on rural development
Type Name/nature Impact
Mass organizations Farmer organization 
Women organization
Youth organization 
War veteran organization  
Direct or indirect involvement in rural programs
Service delivery, policy dissemination 
Creation of linkages among social groups
Professional 
organizations
Red Cross
Cooperative alliance
Professional training 
Charity work
Vocational training, job creation
Volunteering services
Vietnamese NGOs Research NGOs
Consultancy NGOs 
Promotion of agriculture, development of 
farmers’ skills and coordinating different activities
Charity work 
International NGOs Research NGOs
Consultancy NGOs 
Links to local NGOs and support for agriculture, 
infrastructure etc.
Community-based 
organizations 
(informal)
Farmer clubs
Interest groups
Sharing of information
Volunteering services
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Mass organizations have been created by the government; performance regulation is more dependent on state action 
and is vertically structured: from central to local (province, district and commune). The operation of each mass 
organization covers various aspects and depends on the function of that particular group. In rural development, these 
organizations are actively involved in policy dissemination, generating support for agricultural production through use 
of pilot models and creating linkages among social groups.
Professional organizations refer to social-professional organizations established on the basis of social needs. (An 
exception is the Red Cross.) They operate subject to legal regulation and are focused on vocational training, job 
creation and the like.
As to international NGOs present in these provinces, 13 such organizations (e.g. Oxfam, CARE, SNV, DANIDA etc.) 
have implemented various projects since the 1990s. Recently, these NGOs started employing more Vietnamese staff 
and increasing links to local NGOs to enable them to penetrate the rural areas. The international and local NGOs are 
apolitical, and they mainly focus on the improvement of agriculture, farmer livelihoods, farmer capacity development, 
infrastructure and market systems for agricultural products.
Community-based organizations are established to meet people’s needs, occurring in various forms such as farmers’ 
clubs and interest groups. The functions and regulation of the organizations are set up by the members themselves; 
operation is flexible, varying from time to time and from one place to another, according to the particular local 
context. These can be regarded as informal organizations.
Stakeholder and partner landscape in rural development  
and agriculture
Although investment sources have been shifting as reported above, agriculture and rural development in Vietnam is 
especially the concern of government. The stakeholder and partner landscape shows (Figure 14) many stakeholders 
involved with different thematic functions at varying levels. The Ministry of Agriculture and Rural Development 
(MARD) is the government agency performing state management functions in the fields of agriculture, forestry, fishery, 
irrigation/water services and rural development nationwide, including functions related to the delivery of public service 
in accordance with the law. MARD is directly in charge of national programs (research, improvement of infrastructure 
etc.) and links international agencies (NGOs) to provincial authorities through DARD and research institutions.
Figure 14. Stakeholder and partner landscape illustrating direct interventions in agriculture and rural development.
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Lower level agencies, such as DARD in the province, district agriculture and rural division, extension service and the 
private sector, are implementing units and are directly involved in carrying out program objectives in the rural area. 
DARD focuses on administrative matters and the other agencies take care of production activities, capacity building, 
processing chain and market channels etc.
Summary
The poverty alleviation efforts of the four provinces under study have apparently shown significant impact, which is 
evidenced by the declining poverty levels. However, though the standard of living of many may have improved, the 
income gap between rural and urban areas remains and, in some cases, continues to widen. This decline in poverty 
has been accompanied by a reduction in the incidence of child malnutrition. Both, however, remain at levels that are a 
cause for concern, such as the greater than 30% incidence of stunting among children in all four provinces.
Other features of the provinces are positive, particularly infrastructure. Rural infrastructure has been greatly improved 
through various national poverty reduction programs, along with international assistance. Roads have been built, 
potable water delivered and the electricity grid expanded, benefitting even remote communes. The border exchange 
points offer some unique economic opportunities. Land tenure is largely in the hands of households, but this may be 
changing as private investment increases, an issue that will be addressed in the next section on Production Systems.
This rural–urban differentiation is compounded by and correlated with several factors, including education, ethnicity 
and gender. The much improved educational system has expanded and reached children in remote areas, providing 
education at all levels in the region. The number of pupils enrolled in both lower and upper secondary schools has 
increased. However, significant illiteracy remains, particularly in rural areas.
This has implications for the quality of and demand for labour. Many people remain underemployed in rural areas, 
constrained by lack of demand for unskilled labour and rural illiteracy. Ethnic minority women may be the most affected 
as they continue to lose out in the job market due partly to lack of access to or participation in vocational training.
The private sector has demonstrated relatively low interest in investing in agriculture in this region because of 
bank loan constraints, risks associated with the sector and low economic efficiency, again linked to quality of 
labour. Private-sector investment in agriculture has recently been less than 10% of total investment and is mostly 
concentrated in a few cash crops. Further, investment trends have not been stable, with many investments failing in 
the context of a fragile financial and property market.
At the same time, the region ranks high in the attention of policymakers and donors in clear recognition of the 
challenges facing its rural populations. Programs have been developed to offer better livelihood opportunities 
particularly to the different ethnic minority groups in the northwest region. Local and international NGOs have 
been involved in agriculture and rural development, significantly contributing to local capacity building. In some 
cases, however, the links and coordination between NGOs and local governments have been weak and inadequate 
implementation of policies due to weak collaboration among local institutions has partly affected agricultural and rural 
development. An interesting development is that civil society is still evolving and may, in the future, offer some new 
opportunities for new collective action as locally developed organizations emerge.
Overall, the picture is one of a socially complex region with strong traditions and heterogeneous communities, some 
features of which compound the efforts to reduce poverty, improve nutrition and increase human capacity in rural 
areas in particular. However, significant improvements has been made in some areas including infrastructure, policy 
attention is high and, as will be explored further in this report, there may be some important market opportunities.
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Production systems
Production system context
These northwest provinces of Vietnam are characterized by some challenging terrain, including steep slopes in many 
areas and elevations reaching more than 1500 metres above see level (masl). Figure 15 shows the elevation in meters 
and illustrates the significant variation in terrain.
Figure 15. Variation in elevation in the four provinces studied. 
Figure 16 shows the slope of the study area in terms of percentage rise. The highest elevations and steepest slopes 
are found in Lao Cai Province and in some areas of Son La. Much of the following description of production systems 
and subsequent sections on market and natural resources is reflective not only of the challenges this terrain places on 
agricultural production and market access but also of the opportunities it offers, for example, for temperate and often 
high-value crops that are not easily grown in other parts of Vietnam.
Nevertheless, slope and elevation do not entirely dictate where agriculture is carried out. Figure 17 shows the land 
hectarage used for agriculture in each commune, and one can see that even some areas with high elevations and steep 
slopes (such as northern Son La) still display large areas of agriculture.
Figure 18 shows that the area devoted to annual crops is relatively low, compared with the rest of Vietnam, where 
this percentage can reach up 90%. As will be explored further, this is due to the fact that a significant proportion of 
the land is under forest (Figure 25) and perennial crops (Figure A3).
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Figure 16. Variation in slope in the four provinces studied.
Figure 17. Total agricultural land area, in hectares per commune (Vietnam Atlas 2007).
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Figure 18. Percentage of area under annual crops (Vietnam Atlas 2007).
Agricultural produce
Main crops
Maize and rice are the two main crops in the northwest Vietnam region, in terms of production area and income 
contribution. Both crops cover an average land area of around 900 m2 per person, creating revenues up to VND 1.4 
and 1 million per person a year for rice and maize, respectively (Figure 19). Cassava takes up the third largest area, 
with more than 200 m2/person on average. Annual crops such as soybean and peanut and perennial crops such as tea 
and coffee are significant sources of income and the most commonly grown cash crops. Fruits and vegetables also play 
notable roles in enhancing average income, contributing VND 150,000 /person a year, although the land area planted 
to them is relatively small. Figure 19 shows the land area and income generated from each major product in the 
region. Table A4 shows average crop yields in each province.
Figure 19. Average area planted to and income generated from main crop products in northwest Vietnam. 
Source: VHLSS (2010).
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Son La has the largest maize and rice production area and the greatest volume produced of the two crops. Maize 
yields were also highest in Son La. This province has diverse climatic conditions; its ecosystem and infrastructure 
give a comparative advantage to agricultural production, including well-known products such as mango in Yen Chau 
District, plum and vegetables in Moc Chau and Van Ho districts, Hawthorn fruit (Son tra), in Bac Yen and taro in 
Thuan Chau.
Lao Cai and Lai Chau have comparatively higher rice yields, with an average production of 4.7 and 4.1 t/ha, 
respectively (Table A4). Agricultural produce in Lai Chau are generally intended for local consumption, with the 
exceptions of cardamom and tea, which are among the main export cash crops in this province (Table 13). 
Lao Cai has the potential to further develop its vegetable and temperate fruit industry. The total area planted to 
vegetables in 2012 was more than 10,000 ha, with a 100,000 t production (provincial statistics 2012). Farmers in Bac 
Ha and Sapa districts, the main vegetable-producing areas, grow not only winter-season but also off-season vegetables. 
Temperate fruits such as plum, peach, pear and longan are well developed in the province, especially in Sapa and Bac 
Ha (where a new variety of pear created by Lao Cai DARD was recognized by MARD in 2013). Tea is also a priority 
product; Oolong tea is exported to markets such as China, Japan and Taiwan. Income from cardamom is still the main 
source of cash income for the ethnic minority (those other than Kinh or Thai) living in the upland areas. These are the 
H’Mong people in Sapa and Bat Xat districts (provincial DARD 2012).
Dien Bien is well-known for its aromatic rice varieties that are cultivated mostly in the fields of Muong Thanh (KI 
results). The total rice area in Dien Bien is the second highest among the four provinces: more than 48,000 ha 
producing about 160,000 t of rice in 2012. Coffee is the main cash crop with approximately 3,700 t produced in 2012 
(Yearbook 2012).
Livestock
For farmers in the northwest region, raising pigs is the most important source of cash income from livestock if one 
goes by the number of animals in the four provinces. Pig production is greatest (at more than 450,000 animals) (Table 
12) in Lao Cai and Son La where crossbred pig varieties are commonly used. Several large commercial pig farms are 
located in Mai Son (three farms) and Moc Chau districts of Son La Province (KI results).
Table 12. Livestock production (number of animals) in four provinces in Vietnam’s northwest region
 Lào Cai Sơn La Lai Châu Điện Biên
Buffalo 123,743 156,350   97,270 116,194 
Cattle 16,350 156,350   14,950   42,031 
Pig 453,298 453,480 170,430 298,573 
Goat 23,678 135,680  25,530   50,947 
Horse 11,303   16,910    8,300    9,457 
Poultry (1000 head) 3,029     5,210       929    2,593 
Sources: Provincial statistics (2012).
Cattle and buffalo are raised for meat and not as source of draft power as in the past. The support programs for 
cattle in Son La Province have led to a large number of head, especially dairy programs that promote milk cows. The 
aim was to increase the size of the herd by 2,000 by 2020, from about 35,000 currently. Some other projects were 
conducted to improve the beef value chain for Son La; for example, ACIAR projects focused on creating livelihood 
opportunities for cattle keepers in Thuan Chau and Mai Son districts.
Poultry has developed steadily in recent years due to the high demand from Hanoi and other markets. This has 
resulted in a large number of poultry in Son La and Lao Cai, more than 5 and 3 million birds, respectively.
On the other hand, the livestock industry in Lai Chau and Dien Bien is mostly geared for provincial consumption. 
Meat production does not satisfy demand within the provinces. Slaughterhouses in the region, at peak times (the 
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Tet holiday, for example), sell pork and beef that are transported from other provinces into Lai Chau and Dien Bien. 
There are some market channels that bring a limited quantity of local pigs and chickens from these provinces to 
markets in Hanoi.
Overall, livestock producers have to face many difficulties: high cost of feeds, weak veterinary services and unstable 
markets. More support from government or other organizations is needed to develop the livestock industry in 
northwest Vietnam.
Tree crops
Son tra and cardamom are typical non-timber products that have been exploited from forest systems. While Son tra 
has been produced mostly in Son La, Yen Bai, Lao Cai and Dien Bien provinces, cardamom grows well in high altitudes 
under natural forest cover in Lao Cai and Lai Chau provinces. These fruits can be used as medicine or directly 
consumed in Vietnam and China. China also is a large importer of a number of agricultural goods (e.g. cardamom, 
plum, banana and rubber) from Vietnam.
Uses of agricultural products
Table 13 shows the average proportions of commodities used for different purposes for the whole region. The table 
was developed based on the FGDs and household surveys conducted for this study. Rice, vegetables and some fruits 
are the crops most commonly consumed in the household. Maize is generally used as animal feed (primarily pigs and 
poultry) or sold in domestic markets, also for feed. Cassava, tea, coffee, cardamom and rubber are almost exclusively 
sold, along with a variable proportion of fruits and vegetables. Overall, most of the agricultural produce is for sale 
rather than for household use. As the quality of meat from local animals is regarded as high, traders transport them 
to city markets for sale as special products. Chickens are eaten regularly, pigs mainly are consumed during special 
occasions, and cattle are generally sold in markets outside the province.
Table 13. Various purposes (%) for which agricultural products are used in northwest Vietnam
For household 
consumption
As feed As medicine
For the domestic 
market
For export
Rice 80 10 0 10 0
Maize 3 47 0 50 0
Cassava 1 15 0 84 0
Soybean 30 10 0 60 0
Peanut 55 0 0 45 0
Sugarcane 1 0 0 99 0
Sweetpotato 50 15 0 35 0
Vegetables 40 10 0 45 5
Mango 45 0 0 55 0
Orange 40 0 0 60 0
Apple 70 0 0 30 0
Longan 20 0 0 80 0
Plum 3 0 0 37 60
Banana 10 0 0 50 40
Coffee 5 0 0 95 0
Tea 4 0 0 70 26
Rubber 0 0 0 30 70
Hawthorn fruit (Son tra) 10 0 20 70 0
Cardamom 5 0 15 20 60
Pig 40 0 0 55 5
Poultry 70 0 0 27 3
Cattle 5 0 0 85 10
Sources: Household survey and FGD results (2013).
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Returns from agricultural enterprises
Using information obtained from the FGDs and household surveys, average profits from major crops were calculated 
(Table 14). The profit margins change greatly between upland crops (above 800 masl) and lowland crops (below 800 
masl). For example, net profit from 1 ha of lowland maize is more than double that from 1 ha of upland maize. Yields of 
maize in upland areas are generally lower most likely because of poor soil and climatic conditions. This may also be due in 
part to the lower levels of inputs used in traditional cultivation by ethnic minority populations such as the H’Mong.
Table 14. Returns from main crop enterprises
Farming system
Investment/all  inputs 
(000 VND/ha)
Total income/turnover  
(000 VND/ha)
Profit 
(000 VND/ha)
< 800 masl
Maize (two cropping) 20,155 28,000 15,690
Maize monocrop 22,300 34,800 12,500
Rice 26,220 31,500   5,280
Vegetables (green gourd) 31,000 95,000 64,000
Sugarcane 37,620 47,500  9,880
Mango 12,580 14,000  1,420
Plum 24,906 66,439 41,533
Coffee (3rd year) 18,120 25,000 6,880
Coffee (4th year) 40,200 55,000 14,800
Maize and peanut
14,900 12,500
 5,900
14,100 22,400
Cassava 15,710 21,250  5,540
> 800 masl
Upland rice 8,250 15,400   7,150
Maize monocrop 10,955 15,000   4,045
Cassava 16,380 22,500   6,120 
Maize and pumpkin
10,305 14,400 
  5,120 
 1,375  2,400 
Upland rice and H’Mong cucumber
  8,250   10,800 
  2,975 
  575    1,000 
Hawthorn fruit (Son tra)        0  15,000   15,000 
Cardamom         0  24,000    24,000 
Shan tea 13,000  32,000    19,000 
Sources: Household surveys and FGDs (2013).
Although rice and maize are the most widely planted crops, their returns (net profit) are not as high as that of other 
crops. For example, rice could provide producers more than VND 30 billion /ha as revenue, but input costs (seeds, 
fertilizer, pesticides) are high. As a consequence, the net profit per hectare was therefore small, around VND 5 
million, compared with approximately VND 20 million for shan tea or more than VND 40 million for plum. The cost 
of inputs for establishing and maintaining some crops can be prohibitive to poorer groups and these implications 
should be considered in projects aimed at the rural poor.
Nevertheless, the priority policies for agriculture in the mountainous areas of Vietnam aim to ensure food 
security so rice and maize production is encouraged. In addition, some provinces have support policies to 
develop special local rice varieties with high-value such as Seng Cu, DS1, Tau Bay in Lao Cai and Bac Thom No. 7 
in Dien Bien.
The most profitable venture is apparently vegetable production; more than VND 60 billion profit may be obtained 
from 1 ha of green gourd alone. Even bigger profits may be possible for some off-season vegetables in Moc Chau (Son 
La) or Bac Ha and Sa Pa (Lao Cai). However, producers have faced challenges such as unstable markets and prices and 
compliance with strict food safety requirements. Therefore, plans for vegetable production and marketing strategies 
should be developed for these growers.
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Temperate fruits can also be relatively profitable, with farmers obtaining more than VND 40 billion per hectare. 
However, most of the fruit gardens are so small that economic benefits per household are not high. Further, perennial 
crops such as shan tea and coffee have a comparative advantage due to better yield and quality.
Non-timber forest products provide an important source of income, especially for the H’Mong and Dao people 
who live in high-altitude areas. They usually do not invest much in producing these crops, but they exploit the 
resources of the natural forest (cardamom) or planted forest (Son tra). Annual income contribution amounts to 
around VND 20 million per hectare per year, and, crucially, there is very little investment required in terms of 
inputs.
On sloping land in the upland areas, there are some examples of maize intercropped with pumpkin or peanuts. This 
may or may not be in response to the declining fertility of steep land.
Net profits from raising livestock were also calculated (Table 15). Livestock can generate a notable income, but not 
as high as that obtained from growing some cash crops. Poultry (on a scale of 50 chickens/year) can yield under VND 
5 million /household; cattle, around VND 2.5 million and pigs, more than VND 1 million per household. However, 
the revenue from selling livestock was relatively high and this is commonly used for important lumpy expenditure 
purposes such as building a house, buying appliances, acquiring expensive assets and spending for special occasions 
such as weddings etc.
Table 15. Returns from livestock enterprises (VND/household per year)
Cattle 
(3–5 head)
Chicken 
(50 birds/year)
Pig 
(5 pigs/year)
Cost 158 4,260 10,870
Revenue 2,700 9,000 12,250
Net income 2,542 4,740 1,380
Sources: Household surveys and FGDs (2013).
The effect of topography
Sloping land
The terrain can be divided into four areas according to the slope of the land (Figure 20, Table 16). The highest and 
steepest rocky land has areas of natural and planted forests and profitable cardamom and Son tra plantations.
Figure 20. Transect map of a typical village in northwest Vietnam.
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Table 16. Characteristics of various production systems
Land use
Natural, plantation and 
regenerated forest
Cultivated area (upland crops) Rice field Home garden
Slope
Steep 
(>15o)
Moderately steep (5–15o) Flat Flat (<5o)
Species
Hawthorn fruit (Son tra), 
cardamom, regenerated 
shrubs
Cassava, maize, tea
Rice and 
vegetables
Plum, longan mango, 
avocado, coffee around 
home gardens
Soil status
Rich soil mixed with 
gravel, black colour, red 
layer beneath
Red soil, no gravel Rich soil
Rich soil, flat with high 
humus content
Soil layer 20–30 cm 30–40 cm 50–60 cm 50–60 cm
Problems Low-quality forest
Water scarcity, high soil 
erosion
Limited rice area Limited area
Sources: FGDs (2013); ICRAF (2012).
The greatest part of the cultivated area has moderately steep slope where maize, cassava and tea are grown on 30–40 
cm of soil layer. However, after many years of intensively growing monoculture crops, land quality has been degraded 
by erosion, nutrient depletion and inappropriate use of agrochemicals. This problem of degraded soil on sloping land 
is particularly pressing in Son La Province. In addition, irrigation systems are usually inadequate to meet crop needs, 
and the water-holding capacity of the soils is poor because of degradation. There is a major need to develop farming 
systems that can improve the quality of the soil on these sloping areas.
The flat area in the valley bottoms of highly sloping lands has the best soil quality. It is mainly used for rice and 
vegetable production, which requires good water resources. However, the total area is small. It may be possible to 
increase production in these areas by squeezing in a second crop of vegetables on rice land in winter (September–
December) and during off season (June–August). Off-season vegetable crops are already produced in Moc Chau 
District in Son La and the Bac Ha and Sapa districts in Lao Cai.
In some districts such as Sa Pa (Lao Cai), these precious flat regions are being lost to hydroelectric dams and 
reservoirs.
Finally, land with less steep slope is typically used as a residential area and set aside for livestock housing and home 
gardens. Fruits and coffee are usually cultivated in this area of rich soil and high humus content. Fruits trees can be 
intercropped with coffee to increase the economic efficiency of the farming system. 
Most smallholding farms have land in all four slope categories
It is also useful to categorize land by altitude. Table 17 summarizes the different production systems at different 
altitudes and varying degrees of slope. Land under 800 masl elevation has a greater production potential because 
farmers can grow two crops of rice in rotation with winter vegetables (in flat areas) or maize, cassava monoculture or 
even beans intercropped with maize and cassava (sloping areas). Besides, some indigenous vegetables may be grown 
in this location, for example, taro produced in Thuan Chau (Son La). In places with moderate slopes and where water 
is scarce, maize is cultivated as a monoculture crop and, in some provinces, and rotated with pumpkin, beans or 
peanut. Home gardens are used to grow fruits such as longan, plum, mango, as well as coffee; these gardens are well 
developed in Son La and Lao Cai.
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Table 17. Farming systems in the study villages, by elevation
Elevation Topography Site
Major 
ethnic 
group
Dominant farming systems
Under 800 masl Flat land Chieng Ly, Thuan 
Chau, Son La 
Province
Thai • Maize monoculture 
• Paddy rice (two crops and a vegetable crop in 
winter) 
• Upland rice monoculture 
• Taro monoculture (Khoai so Cu Cang) 
• Cassava monoculture 
• Beans intercropped with maize and cassava 
• Coffee monoculture and coffee intercropped in 
home garden 
• Home fruit garden (mango, longan) 
• Pig and cattle raising 
• Poultry
Moderate 
slopes; a 
bit rocky; 
water 
scarcity 
Nhop village, Chieng 
Bom, commune, 
Thuan Chau district, 
Son La province
Thai • Coffee intercropped with fruit trees, native 
Canarium  
• Cassava monoculture 
• Upland rice monoculture 
• Rice: one crop/year 
• Maize monoculture (very little) 
• Eucalyptus hybrid 
• Cattle, chicken and local pigs
Sloping 
land; water 
scarcity 
Cha village, Quai 
Nua commune, Tuan 
Giao district, Dien 
Bien province 
Thai • Maize monoculture rotated with peanut within a 
year 
• Cassava monoculture 
• Rice (one crop/year) in rotation with peanut after 
harvesting 
• Newly established coffee plantation (2 years ago) 
• Fruit trees: longan, plum, mango  
• Livestock: buffaloes, pigs, poultry
More than 800 
masl
Sloping 
land; water 
scarcity 
Nong Coc A, village, 
Long He commune, 
Thuan Chau district, 
Son La province
Khang • Upland rice rotated with cassava and fallow 
• Hawthorn fruit (Son tra) monoculture with high tree 
density 
• Hawthorn fruit (Son tra) and beans 
• Livestock: buffaloes, cattle, pigs, poultry
Sloping 
land; water 
scarcity 
Co Ma village, Co 
Ma commune, 
Thuan Chau district, 
Son La province
H’Mong • Maize intercropped with pumpkin 
• Maize monoculture 
• Upland rice rotated with cassava and fallow 
• Upland rice intercropped with H’Mong cucumber 
• Terraced rice 
• Livestock: cattle, pigs, poultry
High sloping 
and rocky 
land
Ta Phin 2 village, Ta 
Phin commune, Tua 
Chua district, Dien 
Bien province 
H’Mong • Maize intercropped with beans and pumpkins 
• Upland rice monoculture 
• Terraced rice  
• Shan tea 
• Cardamom under natural forest canopy 
• Scattered fruit trees: peach, plum, pear 
• Livestock: buffaloes, cattle, pigs, poultry
Sources: ICRAF (2012); FGDs (2013).
Livestock are also more productive at the lower altitudes because of greater feed availability. Farmers shifted from raising 
local animals to crossbred animals to reduce production time and increase income. In some regions, particularly Mai Son 
and Moc Chau (Son La), industrial feeds are used commonly for pigs and the cattle market is well developed.
Land above 800 masl is characterized by more steeply sloping and rocky land with poor irrigation. The main crops 
cultivated are terraced upland rice and maize, which do not require as much water. Shan tea is a special product that 
comes from large areas in all four provinces. As the quality of this tea is high, it is in great demand and many tea-
processing companies in the region have engaged in producing this important export. Temperate fruits also grow well 
at elevations above 800 masl.
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Local varieties of pigs, chickens and cattle are the major animals raised in locations above 800 masl. Inadequate 
infrastructure, however, contributes to high production costs. Therefore, producers try to take advantage of the local 
feed supply and the adapted characteristics of local animals. There is almost no industrial or semi-industrial livestock 
production. Instead, local pigs and chickens are raised free range; cattle and buffaloes are taken into the forest to 
graze during the day and are brought home at night. The lack of feed during the winter months is a serious problem 
and contributes to livestock mortality in cold weather.
The timing of different agricultural activities is shown in a crop calendar in Table A5. There is only one crop for 
each kind of product in the upland area, except for maize, rice and beans in some flat land. March and April are the 
planting months for most crops in the northwest region; peanut, with two crops a year, starts growing in January. 
The harvesting seasons are usually from August to late October or early November. The land stops producing in the 
winter, especially in Lai Chau and Lao Cai provinces, where the temperature decreases to as low as 0◦C in some high 
land districts.
Technology used in production
Mechanization
The cultivation of lowland rice is partly mechanized, and small tractors are used as well as buffalo or cattle. For other 
crops, most land preparation and harvesting activities are done using manpower or animal power (Table A6). 
The lack of postharvest and crop storage technology is a major weakness in the value chain (CASRAD 2012). With 
the exception of rice-threshing machines, processing technology is rarely, if ever, owned by small farmers. There 
are examples of companies that have opened up crop-processing plants and have contracted farmers to produce the 
required raw materials (for example, cassava in Son La).
Crop varieties and livestock breeds
A large number of varieties for each crop are produced in the region (Table 18). For grain crops, most of the varieties 
are modern hybrids, desirable because of their high yield. Simultaneously, the restoration and development of special 
(local) products such as Seng Cu rice, Bac Thom No. 7 rice, and sticky rice have been encouraged, some specifically 
cultivated by ethnic groups such as the Thai.
Table 18. Main crop varieties grown in the northwest region of Vietnam
Product Main varieties Special varieties
Rice IR8423 (CR203); San ưu 63; upland sticky rice; Khau nhoi; Khang dan 18; 
IR64; Iri 352; Moc Chau upland ordinary rice; Q5; F1 hybrid rice; aromatic 
rice VL20, LC212, LC270, LC25, Bio404,TH3-3, TH3-4, HT1, Syn6
Seng Cu rice, ĐS1, Tau Bay 
rice, Dien Bien, Dau rice, 
Ngoc Chien sticky rice
Maize LVN184 và LVN14, C919, LVN25, CP 333, LVN10, LNV61, LVN8960, 
LVN45, LVN14, LVN99, NK54, LVN 25, DK8868, AG59, LVN 885 BIOSEED 
9698, B06, CP888, CP3Q, DK9901, DK9955, NK4300, NK66, NK54 
 
Cassava KM94, KM140, KM98-5, KM98-1, SM937-26, KM98-7, SVN  
Soybean ĐT 84,90,96,99, 2001, 2008, AK02, 03, M103  
Vegetables Tomatoes, H’Mong colza, lettuce, kohlrabi, cabbage, cauliflower, chayote, 
sweetpotato, pumpkin, wax gourd, water cress, Fructus lycii, Tam Bop, 
herbs, taro, Melientha suavis
Chayote, Fructus lycii, 
H’Mong colza, lettuce, 
Thuan Chau taro
Fruits French peach, Lao Cai pear, apple, plum, mango, longan, king banana, 
Hawthorn fruit (Son tra), orange, lemon, pineapple, persimmon
Yen Chau mango, Hau 
plum, local pear
Non-timber products Cardamom, artichoke, Gynostemma, false ginseng, honey, asparagus
Sources: DARD (2013); KI results.
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A large proportion of the maize grown is high-yielding varieties provided by international seed companies such as 
Syngenta, CP (Charoen Pokphand), VinaSeed and the maize research institute. Cassava and soybean are increasingly 
cultivated using hybrid varieties instead of traditional ones. They were developed and supplied by institutes engaged 
in cassava/soybean research and disseminated through provincial extension systems and processing companies such as 
the cassava powder-processing company in Son La.
Apart from the usual varieties of vegetables grown in the area (cabbage, kohlrabi, cauliflower) during winter, the 
northwest region is famous for a number of special vegetables that are difficult to grow in other areas such as 
Khoi Tu, chayote, Cai meo and Bap cai xoe. Some production areas specialize in these crops and quality and safety 
protocols have been established in Lao Cai and Son La to supply vegetables to high-quality markets in cities or even 
for export to China. In addition, Tam Hoa plum, pear VH6 and French peach are key fruits of the region. 
In addition, some special non-timber forest products (cardamom, artichoke, Jiaogulan) are especially valuable because 
of their medicinal properties and use in food preparation.
Breeding
Livestock technologies are not well developed in the region (Table A7). Because of the lack of specialized breeding 
companies or institutions, the supply of quality animals to farmers in the region has been inadequate. As a result, 
cross-breeding is being conducted by the farmers themselves, using animals of uncertain quality. Moreover, livestock 
producers rarely use any prescribed technical protocols but instead follow practices based on local experience. 
Animal housing is of low quality and contributes to high disease incidence. Veterinary support at the local level is also 
inadequate, mortality rates are high.
Use of agrochemicals
The more hybrid crop varieties that are used, the greater is the use of agrochemicals observed. The household 
surveys revealed that all respondents, except the H’Mongs, say that they use or have used chemicals for proper crop 
growth. Large amounts of pesticides were used on monoculture crops such as rice, maize and tea. Chemicals are used 
to protect rice and maize fields from weeds and all crop land from diseases; some H’Mong households in Dien Bien 
and Lai Chau grow rice without using any pesticides.
Pesticides are used two to three times per crop for rice and maize, depending on the disease. Use of chemicals on 
vegetables such as cabbage and cauliflower is done weekly, from two weeks after planting to three to four weeks 
before harvest. This is also true for other leafy vegetables, including regular tea (not shan tea). Pesticides are not used 
on local and special vegetables, including Cai meo and Bap cai xoe, which grow naturally. 
There appears to be inadequate awareness among producers of the effects of chemicals on crops. At the first sign of 
a disease, farmers immediately go to the nearest local agent to buy pesticide. Decisions on pesticide application are 
made by consulting the sellers themselves who normally may not have any experience in disease prevention. Some 
farmers simply consult neighbours and copy their practices. This explains why more than 90% of the respondents did 
not know the name of the chemicals they used for their crops. Instead, they remembered the colour of the bag that 
contains the pesticides. The result is limited effectiveness in disease prevention. Attention will need to be given to 
increasing producers’ capacity to better understand the use of agrochemicals and potential risks and effects of over-
application.
In the case of fertilizer, the respondents admitted that they often overapplied or underapplied, that training is 
inadequate and that they often do not follow protocol (Table A8). The results from the FGDs indicated the 
following:
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• Farmers used NPK instead of nitrogenous, phosphate and potash fertilizers in isolation.
• Majority of the farmers did not follow the technical recommendations with respect to volume, frequency and time 
of application.
• Farmers have had the chance to be trained on the process and techniques in using inputs, including fertilizers and 
pesticides, but their adoption is mainly affected by previous habits. 
• Participation in training on the use of agricultural inputs is limited. Participants are mainly technical officers and 
commune leaders. Dissemination of knowledge from these training courses to end user farmers remained limited. 
For instance, farmers in Thuan Chau, Son La, have never been trained in vegetable farming techniques.
Large commercial farms
In Vietnam, a distinction is drawn between large commercial farms, defined as having more than 2.1 ha of production 
area for cultivation and aquaculture and a turnover of VND 700 million a year, and small farms owned by individual 
households. In this report, commercial farms are referred to as ‘large farms’ (Trang trai in Vietnamese) and the smaller 
household farms will be referred to as ‘farms’ or ‘smallholdings’ (hộ nhỏ in Vietnamese). The smaller household farms 
are by far the most common in the northwest region.
Large farms are not common in the northwest region: there are only 12 in Lao Cai, 29 in Son La and almost none 
in Dien Bien and Lai Chau. In Lao Cai, 12 farms operated in 2012, three of which were involved in livestock and the 
rest in aquaculture (provincial statistics 2012). The pig farms are located in Lao Cai City, while aquaculture farms 
that raise salmon and sturgeon fish are located in Sa Pa and Bat Xat districts. In Son La, 10 aquaculture farms are 
located along the Da River and the lake near the hydropower plant, whereas large dairy farms are located in Moc 
Chau District. The pig farms produce an average of 150–200 pigs per cycle, earning a total revenue of VND 1–1.5 
billion. Likewise, dairy farms (50–100 head) generate VND 1–1.5 billion revenue. Some dairy farms have from 150 
to 180 cows, located on 5–7 ha of land, employ the use of modern equipment, and generate a monthly income of 
around VND 100 million.
Gender
Women play an important role in the production system, including making many major farm decisions, despite their 
lack of exposure to training or minimal interactions outside the village. Women are typically in charge of preparing 
the inputs and materials needed for planting. Both wife and husband decide on what and how much crop to grow or 
what animals to raise. Women buy the seeds, fertilizers or breeding animals for the new production period, while men 
typically carry out land preparation or pesticide spraying. In spite of the fact that women provide the largest share 
of labour for tending to crops and livestock, it is the men who usually receive technical information on crop through 
training, workshops or meetings. The traditional practice of women staying close to home among ethnic minorities 
also has contributed to the high illiteracy rate among ethnic women, especially those belonging to the H’Mong and 
Dao people. Harvesting is done by both men and women, but transporting agricultural products is generally the men’s’ 
role. Interestingly, selling and marketing activities are mostly done by women who are highly appreciated for their 
bargaining skills.
Policies
A number of policies crafted at the national level support agricultural development in northwest Vietnam. Decision 
No. 2331/QD-TTg gives farmers partial government subsidies through provision of hybrid seeds, fertilizers and 
machinery (tractors, threshing machines). These policies, however, do not benefit some members of the poor 
community; a case in point is the lack of incentive or knowledge of the H’Mong people to take advantage of the 
subsidy.
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Decision No. 800/QD-TTg aims to enhance the role of agricultural extension agents, improve technology transfer 
through training and increase investment in postharvest technology to reduce losses. Organizing smallholder 
producers into collective groups, cooperatives or companies is encouraged to improve the standard of living of 
farmers. Recently, the Ministry of Science and Technology issued Decision No. 1847/QĐ-BKHCN and Decision No. 
1746/QĐ-BKHCN to launch the program ‘Science and technology for sustainable development of northwest Vietnam’. 
These created the legal framework and established funding for agricultural research and development. 
In the provincial level, supporting policies cover two aspects: strengthening local commercial production through 
training and input provision and supporting subsistence crops through advisory services (Table 19).
Table 19. Products having provincial policy support
 Lao Cai Son La Dien Bien Lai Chau
Grains Rice, maize, soybean, 
sweetpotato, potato
Local and hybrid 
rice, potato, 
cassava, maize
Rice, maize, potato Local and hybrid rice, 
maize, soybean
Industrial plants Tea Rubber Rubber Rubber, tea
Vegetables and fruits Tropical vegetables 
and fruits (plum, 
pear)
Tropical vegetables 
and fruits
All types of vegetables, 
banana
Fruit trees (orange, 
tangerine, peach) 
Livestock Cattle Buffalo Buffalo, cow, pig Big cattle
Aquaculture Hybrid carp, tilapia Green crayfish, 
carp, tilapia 
– Fish living in cold-
water environment
Non-timber products Cardamom Son tra Cardamom Cardamom
Sources: KI, provincial documents (2013).
These policies have helped bring about excellent results in the beginning because of the scale of application. However, 
it is hard for farmers, especially those from poor households, to comply fully with technical requirements as they 
involve significant investments and management. Consequently, the number of producers who benefit from these 
support policies remain limited. 
The provincial governments also provide incentives for private companies to set up contract farming arrangements that 
would provide smallholders with seeds, other inputs and the needed training; enter into contracts to buy farmers’ products; 
and set up processing plants (for example, tea companies in Lao Cai, Son La and Lai Chau and cassava in Son La).
Summary
A dominant characteristic of the region that determines production system opportunities and features is the 
challenging terrain found in the four provinces. This terrain is characterized by steep slopes, extremely variable 
altitudes, occasionally high elevations about 1500 masl, alongside some areas of relatively low land valley bottom. In 
addition, significant levels of seasonal rainfall are seen across the region. The outcomes are greater risk of soil erosion 
and degradation, increased labour requirements to work sloping land and relatively low percentage of cultivated land, 
among others. In addition, the terrain creates elevation—and temperature-defined limits to some production systems 
and crops, but it also provides some unique opportunities, particularly for temperate species that are not well suited 
to the lower and warmer parts of Vietnam.
Because of concerns for food security, including among the marginalized ethnic communities described in the previous 
section, significant attention is given to staples such as rice and maize, the two most important crops by area, in 
addition to cassava. Tea, coffee and cardamom are important cash crops and rubber plantations are increasing. 
Livestock plays a relatively small part in production overall but yields relatively high profits and so is critical to food 
security, driving the demand for maize, the majority of which goes toward livestock feeds. Vegetables are an important 
source of income when markets are adequate. In addition, many local specialty varieties exist, such as aromatic rice 
and local breeds of livestock, some of which have already successfully penetrated the market and attracted good 
prices. These opportunities will be explored more fully in the following section on markets.
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The forests, which make up a large part of the area, play a significant traditional role in many communities, for 
example, medicinal use of non-timber products. Income from non-timber products is important for the ethnic 
minorities in high-elevation areas, where cultivable land is scarce. However, with the current and planned expansion of 
rubber monoculture plantations, forests are likely to play an increasingly large economic role as well.
In most cases, productivity is low as a result not only of the challenging terrain in some cases but also of the 
relatively low use of improved genetics and other inputs and adherence to traditional practices in some communities. 
Mechanization is limited. In addition, soils have degraded in many settings and access to irrigation is limited to a 
few areas. Threats from inappropriate use of agrochemicals are significant and contribute to low productivity and 
reduced returns. While increasing human capacity to improve practices is a priority, the women who play important 
agricultural roles are often sidelined in such programs. This is particularly true in ethnic minority communities, where 
traditional practices and roles sometimes constrain innovation and productivity improvement.
The region displays a unique combination of threats due to terrain, dynamic changes in land use with increased 
plantation monoculture and commercial production generally, a great variety of potential agricultural products 
(including high-value locally branded specialty products) an important role for forests, and traditional communities 
rooted in long-standing practices. The key to improving rural welfare while strengthening the resilience of the 
production systems may be to identify integrated strategies that stabilise incomes through product diversity and those 
that better protect the soil and other natural resources.
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Markets and institutions
The objective of this section is to identify the stakeholders and institutions that are involved in the value chains of the main 
commodities and to characterise the marketing system for these commodities. As such, this section describes consumption 
patterns, supply of inputs and services and market and distribution systems for agricultural, forest and aquatic products. The 
role of state officials and market institutions in setting up and implementing marketing policies is also documented.
Market demand and structure
Essential commodities in the provinces under study were rice, vegetables, fruit, pork, chicken, beef, shrimp, fish, 
tea and alcohol. They are an indispensable part of the daily meals in the four provinces (Table 20). Consumption of 
fruits and vegetables is low, whereas monthly average per capita consumption of alcohol is relatively high; alcohol is 
considered a staple in the household food basket in the provinces under study.
Table 20. Monthly average per capita consumption of key commodities in northwest Vietnam provinces, 2012
Product Unit Lao Cai Dien Bien Lai Chau Son La 
Rice kg 12.27 11.13 12.83 13.07
Vegetables kg 1.73 1.28 0.83 1.28
Fruits kg 0.37 0.35 0.22 0.99
Meat kg 1.81 1.52 1.34 1.35
Shrimp, fish kg 0.79 0.73 0.65 0.93
Tea, coffee kg 0.1 0.07 0.06 0.06
Alcohol, beer Litre 0.79 0.97 0.99 1.1
Sources: Provincial statistics (2013). 
The balance between quantity of production and consumption is reflected in Table A9. Rice and products from livestock 
(except from cows and buffaloes) were just sufficient to meet demand. For other products such as fruits, vegetables, 
tea and coffee, there were surpluses that can be sold in other provinces and exported to other countries. As to aquatic 
products, supply was not enough to cover the deficiency in consumption in the provinces, especially in Son La. In addition 
to the essential commodities above, many other products are known as specialties of the areas, as detailed below.
Rice. In all four provinces, much attention is given to developing rice fields and implementing the government policy 
of maximizing planting area and improving productivity and quality. In recent times, rice production in the four 
provinces has mostly increased, ensuring that consumption needs in Dien Bien, Lai Chau and Lao Cai were adequately 
met. The quantity of rice produced in Son La Province is short by about 60,000 t per year. Two to three months 
a year, rice supply in indigenous communities fall short of demand and this necessitates buying rice from the delta 
region. In particular, in Dien Bien, famous rice products such as ‘Bac Thom number 7’, ‘nep tan’ (sticky) and ‘te dau’ 
are sold, mainly in Son La, Hanoi and Hai Phong. However, nowadays, numerous traders who take advantage of Dien 
Bien’s reputation and mix Nam Dinh rice and Southern rice to sell in the market. Therefore, the problem is how to 
protect rice products with the Dien Bien geographical label.
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Vegetable products. Son La and Lao Cai provinces have great potential for vegetable production, mainly due to 
their agroclimatic conditions. Recently, with support from some projects under ACIAR, a number of safe vegetable 
production areas that produce high-quality vegetables were established. These supply Lao Cai, Son La and Hanoi 
with cross-season and indigenous vegetables. Two marketing channels for vegetables were set up as normal and ‘safe’ 
(i.e. low quantity of chemical pesticides used). In Moc Chau District, Son La, linkages between vegetable producers 
and distributors were successfully established. As there is large potential to develop the vegetable industry in Son La 
and the northwest, groups or collectives would be established to support that process, even though it is on a small 
scale. These models operate more efficiently than normal household production in the same areas; thus, the price 
per kilogram was VND 1000–2000 higher for safe vegetables (depending on the type of vegetable). The participants 
in the vegetable value chain are mostly producer households and indigenous traders, with the latter being responsible 
for the collection, wholesale sale and transport of the produce (Figure B3). Transportation is normally handled by 
private agencies and they use normal (non-refrigerated) trucks. Bringing the products to large markets is much easier 
now than in the past because of improved roads; however, there are packaging problems that affect vegetable quality, 
such as bruising and crushing. Currently, farmers have not participated in any training on harvesting techniques and 
product preservation. Consequently, during summer, leafy vegetable products such as H’Mong mustard or choysom 
transported to Hanoi are withered and spoiled.
Fruits. Son La is home to a large number of high-quality fruits. Mango and plum showed the strongest market 
performance in the province.
Livestock. Breeding of poultry and pigs is undertaken in the four provinces. In addition to that, breeding programs 
for cattle is also developed in Son La and Dien Bien provinces, with special focus on buffalo and beef cattle. Most 
products produced from livestock are sufficient for consumption in the province; the excess quantity is sold in other 
provinces, which is indeed the strategy.
Maize. Farmers have a well-developed maize production system, especially in Son La. This province registered the 
highest maize production in all four provinces, about six times higher than figures for Lao Cai, Dien Bien and Lai Chau. 
Maize products produced in Son La are mainly supplied to enterprises in the livestock sector (e.g. CP Thailand joint 
venture company and some food enterprises in Hung Yen and km 29 on the Hanoi-Son La road). In the other three 
provinces, maize production has increased slightly; the maize products produced meet the local demand for domestic 
animal feed.
Tea. Tea is also one of the strong commodities in the provinces under study, with Lao Cai and Son La exporting 
most tea products. Processing companies surround the tea production areas and form the main distribution channels 
(Figure B5). In addition, producers also sell tea to local collectors and mini kilns. Tea products from the companies are 
consumed domestically; a small proportion is exported to central Asia, Taiwan and Japan. Products from mini kilns are 
often of lower quality and are consumed within and outside the provinces.
Cardamon. Cardamon production in Lai Chau had the highest rate of increase, 13.39% a year due to the stable 
export market in China. Sale of cardamon depend on provincial agencies and this channel handles 45% of the 
cardamom exported to China. Cardamon is dried by producers, then brought to provincial agencies, which purchase 
them for export. Cardamon consumed in other provinces is mainly dry (90%); fresh cardamom is also sold within 
provinces.
The distribution channels of the various agricultural products are shown in Figure 21.
The use of short channels to locally distribute products such as rice, vegetables, fruits, maize, cassava and tea has given 
producers the chance to sell directly to consumers. Producers have a higher income this way and consumers are 
better informed of the product origin. For this direct channel, there are two types of customers, the local consumers 
and tourists. Research that assessed the potential of commercial vegetable production in Son La and Dien Bien 
credited consumers for ‘promoting’ the northwest region’s vegetable products by purchasing and making them known 
to others (AGB 2011)). This means that, as long as customers obtain quality products, they will help raise these 
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products’ reputation. Products sold through longer channels, from a social perspective, have attracted a lot of agents, 
including collectors at the commune, district and provincial levels and food processing establishments or retailers of 
rice, maize, fruits, tea, coffee etc. This form of sale benefits more actors and helps meet the needs of more customers 
outside the province or outside the country. For example, safe vegetable channels have catered to the people’s need 
for safe and quality food in Hanoi; collectors and retailers also profit and vegetable producers enjoy a more regular 
and stable income. However division of benefits among agents may not be equitable. To give producers greater benefit 
in terms of value and stability in sales, a direct connection between producers and processing companies/factories and 
retail businesses such as supermarkets and convenience shops is essential.
Figure 21. Product distribution channels in the northwest region of Vietnam.
There is no barter of agricultural commodities in the study sites at this time. Table 21 shows the different markets for 
various products in the four provinces studied in northwest Vietnam.
Table 21. Markets for Vietnamese northwestern products
Product
Market
Within the province Market outside of the province Export
Rice x X Few 
Vegetables x X Few (Laos)
Fruits x X China (green plum)
Maize x X – 
Cassava x X China (cassava starch)
Tea x X Japan, Taiwan, central Asia
Coffee – X –
Milk x X –
Buffalo, cattle (beef) x X –
Fish x X –
Cardamom – X China
Note: x: secondary market; X: main market.
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Most activities in domestic markets take place on market days. Points of collection for produce such as maize, cassava, 
vegetables and fruits are created directly in the production area, independent of market days. Supermarkets and 
commercial centres have recently been introduced in the four provinces, in major cities and towns. The number of 
supermarkets and commercial centres is limited: only four in Son La, two in Lai Chau, two in Dien Bien and two in 
Lao Cai meet the standards. At the moment, no supermarkets or commercial centres sell fruits and vegetables in the 
provinces under study.
Price trends of major products
According to a survey on price changes of some commodities in the provinces, the prices of common commodities 
such as rice have not changed much of late and only fluctuated slightly. Prices of other commodities, however, tended 
to increase, especially those of vegetables and fruits. There has been greater variation in the price of pork, having 
increased by least 1.5 times from 2010 to 2012. Between 2010 and 2011, beef prices increased slightly, then soared 
between 2011 and 2012. Locally produced beef fillet costs about VND 240,000/kg, much higher than imported 
beef. Prices of maize, cassava, tea and coffee have been declining. Prices of maize increased early at harvest time but 
declined at the end of the harvesting season. Coffee prices, under the impact of international and national markets, 
tended to go down. 
Provision of inputs and services
Participants in the input and service supply chains
The KIs revealed that many stakeholders are involved in the supply chain of inputs and services for agricultural 
production (Table 22).
Table 22. Main actors participating in the supply chain of inputs and services in the four provinces studied
Actor Lao Cai Dien Bien Lai Chau Son La
State enterprises X x X X
Private enterprises (registered) X x X X
Research institutions/universities x X
Programs/projects X X
Private enterprises (not registered) X x X X
Total 168 125 na* 350
na* = no data 
Source: Sub-Department of Plant Protection (2012).
With respect to production inputs, farmers have some problems accessing good-quality inputs at the village level 
and depend on both state and private enterprises. In some cases, packaging was found to be not appropriate for 
smallholder needs.
The role of the state
The plant protection units of the provincial Department of Agriculture and Rural Development are in charge of 
distributing inputs and extension services to farmers. However, compared with the needs, staffing is limited and staff 
capacity is low.
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Commodity policies and the legal environment
Table 23 presents the various activities undertaken by public agencies to develop agricultural value chains in the four 
provinces under study.
Table 23. Public policies and development activities related to trade promotion in agriculture, forestry and aquaculture 
in the four provinces studied
Province
Designing schemes/projects/plans to 
develop trade
Building brand 
names of agricultural 
commodities
Trade promotion
Lao Cai Develop trade activities to take 
advantage of strategic location of Lao 
Cai in the Kunming-Hanoi-Hai Phong 
economic corridor 
Vegetables, fruits, tea, 
cardamom, fish 
Organize 14 provincial trade fairs; 71 upland fairs; 
participate in four national trade fairs; develop 
cardamom and tea value chain 
Son La Provincial program of trade 
promotion set up for 2013–2015; 
attract investors to build trading 
centres and supermarkets to 
promote consumption and sell local 
products
Vegetables, 
milk, Crataegus 
(hawthorn), taro
Organize five agricultural fairs with 17 to 300 
participants;
Print 78,000 leaflets/brochures and market 
newsletters with 260 newsletters provided to 
communes and extension units in the province
Đien Bien Support organizations, individuals 
participating in trade promotion 
activities to expand production 
scale and market 
Dien Bien rice In 2013, seven trade fairs organized; 
participated in frontier trade 
fair between Vietnam and Laos; 
participated in trade fairs to 
introduce products in Tuyen Quang, 
Lang Son and Lao Cai
Lai Chau Develop convenience stores, 
supermarkets and trading centres 
that sell agricultural products; 
establish a wholesale market; 
develop direct distribution 
channels of agricultural products 
(make contracts with farmers, 
merchants and find consumers 
with great consumption demand) 
Cardamom In the 2011–2013 period, 36 trade 
fairs at district and commune levels 
organized; participated in three fairs 
in Lao Cai, Dien Bien and Bac Ninh
Source: Survey and desk review result.
Sources of credit for agriculture are limited in each province. Therefore, lending is low and does not meet 
production needs, especially for livestock activities (Decision 32/2007/QĐ-TTg). Support policies are mainly focused 
on production. Policies on trade promotion and market expansion are still limited and not well targeted: they are 
organized at the provincial level for larger agribusiness rather than for smallholder farm households and small and 
medium enterprises in rural communities.
Business management capacity is inadequate. The current marketing system includes private collectors who buy 
directly from the farms and pay cash, which is convenient for producers, but imposes transaction costs on traders, 
thus directly affecting farmgate prices. Farmers express interest in capacity building to facilitate the setting up of 
collective marketing groups to both market products and pool funds to buy inputs collectively.
Farmer groups and collectives
Box 1     Vertical integration: the Moc Chau dairy breed joint stock company
This dairy firm in Son La Province is engaged in activities that range from cattle breeding, providing capital, 
teaching breeding techniques, ensuring market availability to managing aspects of the overall value chain. 
This is a closed chain model that involves production, processing, marketing and delivery of dairy products. 
Success is assured if enterprises have good organizing skills and products have a stable market. Farmers 
have their own land and produce independently, and those participating in the enterprise contribute shares 
equal to the value of land use rights they hold. 
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Box 2    Collaboration of actors in the agricultural sector
New models of horizontal integration by farmers have appeared recently, and these are complemented by 
long-term business links between producers and agribusiness. Typically, these are new models of cooperatives 
and cooperative groups such as the 19/5 agricultural cooperative in Moc Chau, Son La, the Hoa Dao 
cooperative in Lao Cai and the Quyet Tam cooperative in Than Uyen, Lai Chau. These cooperatives provide 
production services, including inputs for farm households, fertilizers, feed ingredients, plant protection 
chemicals and vaccines for livestock. They also act as the bridge between entrepreneurs and farmers, 
representing and protecting the rights of their farmer members in contracting the supply of raw materials for 
processing enterprises and for exporting agricultural products. Some cooperatives currently have revenues 
amounting to VND 10 billion a year. Through the support of cooperatives, the economic conditions of farm 
households have improved. In the new rural reconstruction efforts, the contribution of agricultural service 
cooperatives is significant.
The farmer collaborative groups described in Boxes 1 and 2 achieve some degree of production and marketing 
success, but these have only been established in some localities. Formal cooperatives mainly operate in the fields of 
input supply and production services (Table 24).
Table 24. Number of collaborative farmer groups and cooperatives operating in the field of agriculture and agricultural 
services in the provinces under study
Province Collaborative farmer groups Cooperatives
Lao Cai 733 45
Dien Bien – –
Lai Chau 138 57
Son La 143 83
Source: Final report of 5-year cooperation from 2006 to 2010. Orientations and tasks for 2011–2015 period in association with the construction of new rural 
areas in Lao Cai province,
Report on farm economy in Son La province in 2013,  http://thoibaokinhdoanh.vn/441/news-detail/720876/tin-hop-tac/
phat-trien-htx-trong-xay-dung-nong-thon-moi-o-lai-chau.html
Collaborative farmer groups and cooperatives in the study sites have played their roles well, bringing a multitude 
of benefits to individuals and society: creating jobs, increasing income and suggesting new forms of organization in 
the production and distribution of products. However, collaborative farmer groups and cooperatives have many 
limitations:
• Cooperatives and collaborative farmer groups have developed slowly and are unevenly distributed across the 
provinces. Collaborative action is currently concentrated in a few key districts that develop agricultural products; 
there are few such collective activities in less developed districts.
• The proportion of cooperatives operating effectively is small, only about 30%. Approximately 10% of the 
cooperatives do not perform well and are overly formal (Vietnam Cooperative Alliance).
• Revenue and profit of many cooperatives are so low that farmers are not motivated to join them and the officers/
employees lack the commitment to pursue the cooperatives’ goals.
• The ability of administrative personnel to organize cooperatives is limited.
• Generally, the cooperative economy still has to prove its worth in Vietnamese society.
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Role of ethnic minorities
The participation of different ethnic groups in value chain activities in the four provinces is illustrated in Table 25.
Table 25. Participation in value chain activities, by ethnic group
Product
Chain activities
Production
Collection in village/commune 
(sold in village/ commune centre*)
Rice Kinh, 
Ethnic minority
Kinh (majority), 
Ethnic minority (small %)
Vegetables Kinh (large scale, majority), 
Ethnic minority (small scale, small %)
Kinh (majority) 
Ethnic minority (small %)
Fruits Kinh (large scale, majority), 
Ethnic minority (small scale, small %)
Kinh (majority)Ethnic minority (small %)
Maize Kinh, 
Ethnic minority
Kinh (%)Ethnic minority (small %)
Cassava Kinh, 
Ethnic minority
Kinh (majority), 
Ethnic minority (small %)
Tea Kinh, 
Ethnic minority
Kinh (majority),  
Ethnic minority (small %)
Coffee Kinh, 
Ethnic minority
Kinh (majority), 
Ethnic minority (small %)
Cardamom Kinh, 
Ethnic minority
Kinh (majority), 
Ethnic minority (small %)
Sources: Results of FGDs, household surveys and market visits.
The participation of the ethnic minority can be seen in production and village/commune-level collection. The collection 
of products at the district and provincial levels and the use of export agents (not shown in the table) is reported as 
exclusively the domain of the Kinh people. Such collection at a higher level and hiring of agents require large capital, 
which may create barriers to entry, along with implicit biases that may exist. Among the ethnic minorities, the Thais 
are more active and effective in the production and collection of vegetables and fruits. This facilitates their better 
engagement in the different stages of the chain.
Women and youth
The youth form an integral part of the work force. The State of Vietnam has given priority to providing educational/
training opportunities to young people living in the mountainous areas. As a large force with a great potential, youth 
groups take an active part in the development of the province. In all four provinces studied, youth movements were 
harnessed in production, poverty reduction, building rural infrastructure and the like. All these activities have been 
performed within the mandate of the Youth Union. However, there is no form of youth organization in agricultural 
production and business on a larger scale.
Besides the youth, women continue to receive priority attention not only because of the role they play in caring for their 
family but also as active participants in productive and social activities. Women are involved mainly in vegetable and maize 
production. However, participation of women belonging to ethnic minority groups in the manufacturing sector is limited, 
their life dictated by cultural norms. In production, participation rates of men and women are equal in Son La and Dien 
Bien. However, in phases such as preparing the land, participation of men is twice that of women. Only in Thuan Chau, 
where the men focus on other jobs or where families are under special circumstances, do the women take on a major 
role in all stages of production. During harvest, the roles of men and women are the same; the participation rate of men 
is 43.79%; women’s, 56.21%. The distribution of agricultural products is largely undertaken by women. Many women are 
likewise involved in small-scale marketing. Participation rate of women in this stage is nearly four times that of men. Thus, 
total average time spent by women from production to distribution is about two times higher compared with men’s. The 
important role of women in agricultural production is clearly evident.
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Women also play the important role of preparing daily meals for the family. Women make decisions in choosing 
the food (about 78%) to be served on the table. Women, especially those from ethnic minorities, still face many 
difficulties due to the general condition of the northwest region. The latter are still bound by traditional customs; their 
communication skills and use of the dominant Kinh language limited. Consequently, they have a hard time expanding 
their social and business relationships.
The distribution of activities in the agricultural value chain across men, women and the youth is shown in Table 26.
Table 26. Distribution (%) of agricultural value chain activities in the four provinces studied, by sex and ethnicity
Activity
Ethnicity
Kinh (n = 20) Minority ethnicity (n = 20) Average
Men Women Men Women Men Women
1. Production 70.00 30.00 28.33 71.67 49.17 50.83
 – Soil preparation 90 10 30 70 60 40
 – Planting 70 30 25 75 47.5 52.5
 – Cultivating 50 50 30 70 40 60
2. Harvesting 50 50 50 50 50 50
3. Selling 50 50 0 100 25 75
Average 56.67 43.33 26.11 73.89 41.39 58.61
Source: Results of FGD; AVRDC (2013).
Across ethnic groups, the participation of men and women in production activities differed greatly. Among the Kinh 
ethnic group, there is more ‘equality’ in performing some tasks, with the men responsible for more strenuous work. 
In the other ethnic groups, women provide the main labour in the household. Special organizations such as the 
Youth Union and the Women’s Union have made good use of the talents and skills of their members, in the process 
achieving success in all fields of development.
Summary
Despite the challenges of brought about by topography and their implications for market access, it is clear that market 
opportunities, both locally and more distant, significantly drive the choice of the various agricultural products that 
were introduced in the previous section.
End markets for products are significantly differentiated by product type and local supply and demand as would be 
expected. Most rice and livestock products are consumed locally, although beef is marketed in other provinces, and 
certain types of rice as detailed below. Consumption of vegetables and fruits is low, less than 0.3 kg/day per person, 
and so these products, which enjoy favourable climate and conditions in this elevated region, are important exports, in 
addition to tea and coffee. Aquaculture is one area where there seems to be a significant undersupply locally and could 
be a potential area for investment (Table A9).
However, because of the variable terrain, a diverse variety of crops can be and are grown, such as temperate fruits 
and vegetables. This represents one key area of growth opportunities, including supplying hotels and restaurants in 
the growing tourism sector, which is drawn to the stark terrain and rich ethnic diversity. The other important area 
of potential market growth is for specialty local products that carry informal geographic branding, which raises their 
value in the minds of consumers. These include some types of specialty aromatic rice varieties, local fruits and local 
breeds of livestock such as ‘black pig’. ‘Safe’ vegetables comprise another specialty growth area.
The market is nevertheless constrained by issues of organization and capacity. Collective action in the markets does not play 
a large role, and smallholders rely significantly on private traders who pay in cash at the farm gate, which offers convenience 
but may lead to lower prices and unreliability. Stakeholders express demand for increased capacity for business management 
of collective activities, including the group purchase of inputs and services to increase quality and reliability in addition to 
sourcing in appropriate quantities. There are currently some informal farmer groups who are bent on improving practices 
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and marketing in some areas. Formal collectives are focused on access to inputs and services. Ethnic minorities are observed 
to participate mostly in the initial farm to market stages of agricultural supply chains. 
Larger companies are involved in exporting products from the region and are viewed as providing stable markets, but 
they impose high standards on quality, which only a limited number of farmers may be able to meet. The borders with 
China and Lao PDR provide informal export markets, in large volumes in some cases, but this is considered risky and 
subject to external economic factors.
The provincial governments are encouraging the marketing of agricultural products in trade fairs and established 
markets, but efforts to directly support smallholder households may be inadequate. The number of public agents 
supporting this work and their capacity levels are both viewed to be low. In general, farmer access to markets is 
perceived to be limited by organizational and capacity constraints.
Women and ethnic minorities seem to play specific and, in some cases, narrowly defined roles in the agricultural 
value chains. Ethnic minorities are mostly focused on agricultural production, although they play a minority role in the 
local collection and marketing of some products, and a very limited role further along the supply chain. Interestingly, 
in some ethnic communities, women play a larger role in all steps of agricultural production and sales than men, 
compared with the Kinh majority group. In particular, local sales seem to be the exclusive role of women in those 
communities.
Overall, the situation is one of significant opportunity for a range of products that the region has comparative 
advantage in producing, some of high value due to unique local features and branding. While market infrastructure 
has significantly improved, organizational and capacity constraints remain, and the ability of small producers to 
participate in more distant formal market channels is uncertain. In some cases, there may be opportunities for greater 
participation of women and ethnic minorities in emerging higher value markets.
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Natural resource management  
and the environment
Northwest Vietnam is a mountainous region that comprises steep mountain ranges, highland and dense river systems. 
Most mountain ranges run diagonally from northwest to southeast, turning the land into scattered fields and valleys. 
With a dispersed network of small rivers and streams running through high mountain forests, it functions as the 
upstream watershed of major rivers in the country. The northwest region is also located in the tropical monsoon belt. 
The complex topographic conditions and the typical tropical climate, with four distinctive seasons, basically determine 
the rich natural resources of the region.
This section addresses the utilization of natural resources in agriculture and forestry and discusses the interaction 
between agricultural practices and natural resources and the environment, identifying issues related to natural 
resource management and drawing initial recommendations for sustainable use or interventions.
Land and soil
Vietnam has a total agricultural land area of 26.23 million ha, of which 10.12 million ha is devoted to agricultural 
production and 15.37 million ha to forestry. A small proportion is for aquaculture (GSO 2012). The four provinces 
studied have 2.5 million ha of agricultural land, which accounts for 9.7% of the total agricultural land in the country. 
Noticeably, forest land accounts for the largest proportion of available land in the region approximately 80% in Lai Chau, 
Dien Bien and Son La; 70% in Lao Cai. Land available for perennial and annual crops (including rice) comprises a smaller 
proportion of the regional land compared with the country’s average. The land belonging to aquaculture is also small.
Figure 22. Types of agricultural land.
Source: GSO (2011).
47A situational analysis of agricultural production and marketing, and NRM systems in northwest Vietnam
Figure 23. Land allocation for different crops in the provincial master plans.
Sources: Land use master plans of Son La, Dien Bien, Lai Chau and Lao Cai (2011).
The northwest provinces have major mountain ranges and the topography is highly sloping. Consequently, in 60% of 
the land in the region, there are slopes 15 degrees and above (MARD and APPI 2005). This shows a high potential for 
soil erosion and requires critical consideration of appropriate cropping systems and cultivation practices.
With regard to soil fertility, the land may be divided into five grades (2–6) on the basis of fertility status and potential 
use. According to this classification by the Soil and Fertilizer Research Institute (SFRI) in 2005, only 2.7% of total 
available land in the northwest region is in the grade 2 category (appropriate for agriculture); 9.6% of the land belongs 
to grades 3–5 (suitable for agroforestry); and the rest belongs to grade 6 (only suitable for forestry) (Annex A).
The master land use plan of the four provinces up to 2020 ( Figure 24) projects an increase in production forest and 
protection forest areas. The increase would come mostly from unused land, including bare land and denuded hills 
(MONRE 2003). It is a separate category from natural or planted forest and is largely land that has been previously 
used and may be degraded. Unused land that naturally regenerates is re-categorized as natural forest, or if 30% 
planted, is labelled as planted forest. Special-use forest, rice fields, perennial crop land, and non-agricultural land would 
increase slightly. Urban land would also increase and eventually stabilize for Lai Chau and Dien Bien. Assuming the 
projection is rational, it is expected that unused land would be more effectively utilized.
Figure 24. Land cover (GLC 2000).
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Figure 24 shows the land cover in 2000 following the global land cover approach. As already suggested in the land 
allocation tables above, tree cover is a significant feature of the area, in the form of different types of forest or in the 
form of agroforestry.
Figure 25 shows the percentage of land under natural or planted forest (including rubber plantations) or tree 
nurseries. However, it does not include the land that has been allocated to households for forestry purposes but has 
not yet been planted. The study area has a relatively high level of afforestation compared with the rest of Vietnam. 
Forests are generally located in locations with higher elevation and steeper slopes.
Figure 25. Proportion of land under forest in per cent (Vietnam Atlas 2007). 
Water and irrigation
Sources of water
Found in the northwest region are the upstream watersheds of major river systems in the north, including the Hong 
River (the Red River, running through Lao Cai), Da River (running through Lai Chau, Dien Bien and Son La) and 
Ma River (starting from Dien Bien). The Hong river system provides a total yearly water flow amounting to 83.5 
billion cubic meters, of which 31% comes from the Da River (Ngo Thi Kim Lan 2012). These upstream rivers not 
only provide a major source of water for consumption and irrigation but also enrich the soil on river banks for rice 
production. A dispersed network of streams and creeks also provides a good water source for crops.
Vietnam has an average rainfall of 1500–2000 mm annually (http://www.nchmf.gov.vn/web/). Dien Bien has an annual 
rainfall between 1200 and 1450 mm, slightly lower than the country’s average. In Son La and Lao Cai, rainfall ranges from 
1600 to 2500 mm. The highest rainfall is seen in Lai Chau, 1800–2800 mm annually (Figure 3). The distribution of rainfall 
is not equal throughout the year. Normally, almost 2/3 of the rain in these provinces falls during June to September, 
averaging more than 300 mm/month. In contrast, rainfall from October to February in these provinces is often less than 
100 mm/month. The unequal rainfall distribution over the course of the year causes a surplus of surface water during the 
rainy season and a severe shortage from December to February, consequently affecting cropping patterns and cropping 
seasons. The steep terrain also causes strong river flow and results in sedimentation. Table A20 and Figure 26 detail the 
average annual rainfall and river watermark in the four provinces. No clear trend in changes of annual rainfall and river 
watermark may be seen. However, local farmers observe changes in rain patterns: the rainy season is now shorter with 
heavier rain, but rainwater becomes more scarce during dry season than in the past.
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Figure 26. Annual rainfall in the four provinces, 2009–2012. 
Source: GSO (2012).
Use of water resources in agriculture
The government has paid major attention to developing the irrigation system in the four provinces. In Son La, 2,572 
irrigation structures have been constructed (pumping stations or irrigation canals); the number in Dien Bien is 815. 
They cover 70–90% of rice land areas in the provinces. However, the present irrigation system is not sufficient. For 
example, in Lao Cai, frequent water shortage occurs in 800–9,000 ha of rice land (Lao Cai statistical yearbook 2012). 
In Dien Bien, canals are insufficient for channelling water into the fields (Dien Bien DONRE 2011). The province 
and districts build the main canals, but the communes do not have the budget for in-field canals. There is no funding 
to clear the land and to exploit the unused land. Land use management is also weak, causing difficulties in irrigation 
planning. Due to financial constraints, not many water-pumping stations are available and not all operate efficiently 
(KIs, DARD Dien Bien). In Muong Cha District, most people grow only one rice crop during the rainy season because 
of water shortage during dry season. In Dien Bien District, the irrigation system operates more effectively, providing 
sufficient water for 4000 ha of cropland (Dien Bien Bureau of ARD 2012). 
The quality of the irrigation system is also in question. In Lai Chau, the irrigation system operates at only 75% of capacity 
(Lai Chau statistical yearbook 2012) due to poor technical design and construction, incorrect hydro-meteorological 
calculations, and insufficiently trained technical staff. Especially at the commune level, the lack of adequate staff is an issue. 
There are 254 irrigation staff working in the communes, but most of them have no sufficient training.
Water contamination
In the four provinces, concerns about water contamination were raised during the KIs and FGDs. There is, however, 
very little published official data on the issue. Among the four provinces, only the DONRE of Dien Bien has conducted 
a study of its water resources. The results of this assessment (Dien Bien DONRE 2011) showed that majority 
(27–100%) of the water samples analysed had chemical and bacterial concentrations beyond the A1 limit, the standard 
for everyday use, except for drinking, and some were even beyond the B2 limit, which is not suitable, even for 
irrigation. This clearly indicates a high level of surface water contamination in Dien Bien. The increasing risks of water 
contamination have been attributed to urbanization and industrial processing activities. The districts do not have 
proper waste management planning. Many hospitals and paper factories do not have waste treatment facilities.
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In addition, there is lack of proper water treatment schemes at the community and household levels. In three 
provinces, the number of communes having waste collection service and wastewater discharge system is very low 
(Figure 27). The figures are similarly striking at the household level. More than 70% of the households in Lai Chau 
have no toilet and 80% have no bathroom. In Dien Bien, the situation is similar: 45% have no toilet and 70% have no 
bathroom (Lai Chau and Dien Bien GSO 2012). 
Figure 27. Coverage of essential hygienic facilities in three study provinces. 
Source: GSO (2012).
Forest
The forested area of the four provinces accounts for 13% of the country’s total forest. Provincial figures show an 
increase in forest area in recent years (Figure 28). Per district, the trend is also generally up, but some districts show 
fluctuation in forest area. Forest coverage is greater than the national average of 40%, particularly in Lao Cai (51%) 
and Son La (47.7%). Provincial data reflect the prevalence of natural forests in all four provinces. Natural forest 
accounts for more than 90% of the forest area, except for Lao Cai with less than 80%, so that planted forest is less 
than 10% of forest area generally. As to planted forest, Son La and Lao Cai have more trees older than 3 years, more 
than the 80% national average. Dien Bien has many trees younger than 3 years. In Lai Chau, about 25% of planted 
forest is rubber trees. 
Figure 28. Forest area trends 2010 to 2012 in the four northwest provinces.
Source: GSO 2012
Provincial forest master plans to 2020 put emphasis on protection forest and production forest. Protection forest 
would be the largest of the three types. Special-use forest would be maintained at the current level.
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The provinces have set ambitious targets for forest development. Lai Chau plans to increase forest coverage to 45% 
in 2015 and to >50% in 2020. Forestry sector growth is projected at 7–9% annually. Likewise, Lao Cai plans to raise 
forest coverage to 53% in 2015 and to 55% in 2020. However, deforestation still exists in the region. Among the 
several causes of deforestation, the shift from forest to agricultural land is a major issue. As population grows and 
agriculture production expands, there is a need for more land, exerting more pressure on the forest. In Muong Cha, 
where 65% of the local population is H’Mong, slash-and-burn cultivation is a common practice.
Another major cause of deforestation is illegal logging. Due to the size of the forest area and insufficient law 
enforcement, it is difficult to monitor and prevent all illegal logging activities. Issues such as limited number of forest 
rangers, poor equipment, low compensation and uncomfortable working conditions pose challenges to the task of law 
enforcement. Rubber expansion also affects forest quality greatly. In some communes, interviews with forest patrol 
villagers revealed tension between local community members and rubber companies. Before the rubber plantation 
program was implemented, the forests were protected by the community, and without a ‘Redbook’ (a land use 
rights certificate), members could have access to non-timber products. After the allocation of forest land to a rubber 
company, community members may receive Redbooks for newly planted land but they do not know which specific 
parcel. They may be allowed only limited access and may have to walk farther to source firewood.
As part of a nationwide project on rubber development, both Lai Chau and Son La plan for a sharp increase in rubber 
plantations (Figure 29). This could be considered a potential risk to the functional value of forests in the region in 
terms of biodiversity and natural resource protection.
Figure 29. Area under rubber plantation in Lai Chau and Son La.
Sources: DARD rubber plantation reports of Lai Chau and Son La. 
Genetic resources and biodiversity
Located within the tropical belt, Vietnam is considered very rich in biodiversity. It is estimated that 12,000 plant 
species exist in Vietnam, 2,300 of which are used as food and 3,300 are used as medicine, feed, oil or other products 
(MONRE and WWF 2012). As to fauna diversity, Vietnam possesses 210 species of animals, 840 species of birds, 296 
species of reptiles, 162 species of amphibians and 2,742 species of fish (MONRE 2005).
In the northwest region, Hoang Lien Son is one of the major centres of biodiversity in Vietnam, running through Lao 
Cai and Lai Chau. The four provinces are in the heart of the terrestrial ecosystem of Vietnam, considered the richest 
biodiversity ecosystem.
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The genetic resource maps published by the National Plant Genetic Resources Center (http://www.pgrvietnam.org.
vn/) point to Lai Chau and Son La as major centres of root and tuber crops, while Son La and Lao Cai are home to 
graminaceous plants. Son La also has a high density of vegetable varieties, while the entire four provinces possess 
significantly diverse leguminous varieties. 
So far, more than 30,000 samples of 490 crop species have been collected and conserved, almost all of them conserved 
ex situ (MOST 2013). In situ conservation of crop genetic resources in Vietnam has still not received adequate attention. 
There have been different projects implemented by 20 agencies, including initial surveys, design of conservation sites or 
formation of farmers’ groups for in situ conservation. So far, no program or activities have had significant impact on on-
farm conservation, and there are still no conservation sites maintained (Vu Manh Hai et al. 2011).
The forest plays a significant role in conserving the regional ecosystem and biodiversity. In the region, even though 
forest quantity is increasing, forest quality is being degraded. Hunting and illegal wildlife trade threaten valuable species, 
thereby affecting the ecosystem. Some agricultural practices, such as shifting cultivation, pose danger to the forest 
and the ecosystem. Thousands of hectares of forests have been destroyed, and with it, the loss of habitat. In addition, 
illegal logging threatens valuable tree species and reduces forest quality.
Infrastructure development causes another major impact on the forest ecosystem. The region has the largest 
hydroelectric power dams in Vietnam, including the Hoa Binh and Son La hydroelectric dam. Many hydropower 
plants are being constructed, including small and mini plants. While being considered important for socioeconomic 
development in government plans, the dams have a negative impact on the ecosystem and on biodiversity, causing 
loss and fragmentation of habitats and impeding species migration or invasive species propagation (ICIEM and Bird Life 
International, undated).
Monoculture practice, with the use of high levels of external inputs, is another strong driver of biodiversity 
deterioration, soil erosion and environment degradation. Household surveys and FGDs revealed that only two to 
three varieties each of rice and maize are grown. Recent research indicated that the dominant farming system in all 
agro-ecological zones in the three northwest provinces was mono-cultivation of staple crops (maize and rice) on 
sloping land (Hoang Thi Lua et al. 2013). This trend is predicted to further increase with strong government efforts 
toward promoting high-yielding agricultural products, including maize, rice and tea for export. In the forestry sector, 
the master plan for rubber plantation calls for 50,000 ha of natural forest in Son La to be converted into rubber 
plantations and that, by 2020, 30,000 ha each in Dien Bien and Lai Chau will be planted to rubber.
Indigenous knowledge and local practices
The changes in lifestyle and the adoption of modern agricultural techniques have resulted in new production practices 
in the region. Local people who did not use fertilizers previously now do so to increase productivity. However, 
excessive use of fertilizer, coupled with the increased practice of monocropping, is seen to be causing a significant 
long-term impact on soil and water.
The use of plant protection chemicals and pesticides by local people is uncontrolled. Farmers do not follow the 
guidelines set by plant protection and extension staff. In addition, plant chemicals and pesticides of unknown origin are 
smuggled into the localities. Empty chemical bottles are not properly disposed of; they are sometimes just thrown in 
the fields, canals, rivers and streams. Statistics from Dien Bien and Lai Chau revealed that less than 5% of used bottles 
are collected for proper waste disposal (Dien Bien and Lai Chau Statistical Yearbook 2012). 
Agricultural and animal waste is another source of environmental contamination. In Dien Bien and Lai Chau, only 50–60% 
of agricultural and animal waste is treated to make fertilizer and the rest is discharged directly into the environment. Some 
processing plants operate in a few localities, but these are not supervised properly and waste materials from these plants 
pollute the water. One such example is the processing of edible canna to obtain starch (Canna edulis, the Queensland 
Arrowroot); waste from processing edible canna is not handled in accordance with regulations. The result is water pollution.
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Though literature on the use of indigenous knowledge is scanty, terrace cultivation of the Thai people has been 
recorded (Nguyen Thi Hong Vien 2009). Milpa cultivation, whereby land is cropped for 3 years, followed by 3-year 
fallow, has a central role in Thai daily life. Traditional methods of land preparation and crop rotation are used in milpa 
production and these positively contribute to land management and protection.
Another example of applying indigenous knowledge for environment protection is the use of a belief system held by 
the Ha Nhi people in Lao Cai (Tran Huu Son 2009). The Ha Nhis believe in supernatural power as the protector of 
designated forbidden forests of the community. Traditions help reinforce the rules. The forest protection system of Ha 
Nhi ethnic minority uses a combination of promoting people’s belief in supernatural power, operation of a monitoring 
and management system by representatives of the community and implementing strict rules to punish violators.
There are recent initiatives to use and preserve endogenous resources, such as herbal medicine, local endogenous 
pigs and chickens, good buffalo breeds in Lai Chau, and rice, mango, orange or red pomelo in Dien Bien.
Related laws and policies
The Vietnamese government has issued a number of laws and decrees to preserve biodiversity and protect the 
environment. The major relevant laws and policies are as follows: 
Environment Protection Law, No. 5/2005/QH8 issued by Parliament on 29 November 2005. This law supports 
activities to protect the environment and spells out policies, measures and resources as well as the rights and 
obligations of organizations, households and individuals related to environmental protection.
Law on Protection of Water Resources, No. 17/2012/QH13 issued on 21 June 2012. This law states that water 
resources are owned by the entire people under the unified management of the State; organizations and individuals 
are entitled to exploit and use them for life and production. At the same time, they have the responsibility to protect 
the water resource and prevent, combat and overcome the harmful effects caused by water. The State protects 
the legitimate interests of organizations and individuals in the exploitation and use of the water resource. This law 
defines water resource as that comprising surface water, rain water, underground water and sea water in the national 
territory. It regulates the management, protection, exploitation and use of the water resource and prevents or 
neutralizes and the harmful effects caused by water. 
Biodiversity Law issued on 13 November 2008. This law provides for the conservation and sustainable development 
of biodiversity and defines the rights and obligations of organizations, households and individuals related to these 
goals. The Law on Forest Protection and Development issued on 3 December, 2004 provides for the management, 
protection, development and use of forests and defines forest owners’ rights and obligations.
Land Law issued on 10 December 2003. This law defines the powers and responsibilities of the State as the 
representative of the people who own the land to ensure uniform administration of land and uphold the rights and 
obligations of land users. The law applies to the following entities: 1) State bodies exercising rights and discharging 
responsibilities as representative of the people, 2) land users and 3) other entities involved in the administration and 
use of the land
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Program thrusts
The largest program expected to have the most impact on forest development and protection was Project 661. 
Approved in 1997, this involves 5 million ha of forest and targets 43% coverage in 2010. 
Payment for environmental service. In 2004, the government of Vietnam, drawing on the payment for environmental 
services concept, laid the foundation for a nationwide program called Payment for Forest Environmental Service. 
This was set up under the revised Law on Forest Protection and Development. In 2008, Decision No. 38 established 
conditions to support PFES pilot projects in Lam Dong and Son La. In 2010, Decree No. 99 mandated the 
implementation of PFES nationwide.
Rubber plantations, under this plan, would be established in the provinces of Son La, Lai Chau and Dien Bien; 10,000 
ha per province were set aside for this purpose.
Small projects and programs in collaboration with donors and NGOs (ADB, GIZ, ACIAR, Care, Plan, AAV, Helvetas, 
Oxfam, CCD etc.) will be started or continued.
Summary
The northwest region possesses very rich natural resources in its land, water and biodiversity, offering a significant 
potential for agriculture and forestry development. From a developmental and economic point of view, the utilization 
of these resources can be seen as currently limited. However, the metrics for gauging that and the potential resulting 
trade-offs in case of greater utilization are uncertain. Inadequate information is available on natural resources and their 
utilization in agriculture in this region.
While land quantity is being maintained through planning and land allocation processes, soil quality is being degraded 
and risks further decline, as a result of intensified agricultural practices on sloping land, among other factors. There 
have been few comprehensive research programs on soil quality improvement in the region.
Forest coverage is on the rise in total nominal terms, but forest functional quality is being reduced. Land use change 
as a result of intensification, the rapid growth of commercial/industrial forest cultivation, especially rubber plantations, 
and hydro-electric development are among the main drivers of forest degradation.
As part of the process of increased commercial development, which is a feature of Vietnam generally and this region 
as well, there are increasing sources of water pollution from improper agricultural production and waste management/
processing practices, and apparently few incentives for changing those. There are little reliable data on changes in 
water availability.
In general, in addition to a dearth of reliable data, there seems to be inadequate attention to and investment in natural 
resource management, such as in the context of protecting biodiversity, soil and water resources and particular use of 
indigenous knowledge, and building on that towards the piloting and realization of improved and sustainable practices. 
Some attempts have been initiated towards these sorts of eco-friendly, sustainable practices, but at a very small 
scale. They are yet to be accompanied with the requirements for scaling up the analytical tools to generate scientific 
evidence are weak. As civil society develops and more forms of collective action emerge, there may be a potential 
role for groups to explore options, particularly if and when public attention shifts towards putting greater priority on 
resource conservation.
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Conclusions
Through the data analysis and consultations reflected in this report and through a meeting with stakeholders at 
which initial results were presented, the major issues in the region were identified and summarized. Drivers of these 
problems were also identified, and some consideration was given to the types of solutions that could be explored 
and the interventions that could be employed to test them. In the conclusions, we briefly summarize the consensus 
challenges and the opportunities, and then lay out some initial thinking regarding programmatic approaches.
Challenges
The challenges in the region identified in this report, which the Humidtropics program can take under consideration in 
developing R4D activities, are as follows:
There is a large disparity between different sections of the population: between urban and rural populations and 
between the rural Kinhs (and, to a lesser degree, the Thai) and the other ethnic minorities in the region. The disparity 
is in terms of income, education and livelihood opportunities, and is also confounded by gender. The fact that we 
were unable to obtain sufficient data about ethnic minorities for this report is symptomatic of marginalized people. In 
addition, there is disparity in education and job opportunities between men and women, which is further exacerbated 
in ethnic minority communities.
There is poor productivity, and sometimes poor quality, of agricultural crops. This is driven by soil degradation and 
erosion on the sloping land, which characterizes a large portion of the landscape, caused by excessive monocropping 
and intensive cultivation of crops such as maize, cassava and upland rice, in addition to the natural vulnerability of the 
area due to its topography. Another contributor to soil degradation is forest degradation, sometimes due to rubber 
plantations, but also due to deforestation for other reasons that have been discussed.
Child malnutrition levels are still relatively high although improving. Even wasting, the most severe indicator of acute 
malnutrition. Iron deficiency Anaemia, Vitamin A and Calcium deficiency are among the various micronutrient deficiency 
prevalent in the region. One means to improve nutrition may be via interventions that promote dietary diversity, 
including diversification of production. Improved income has not generally been shown to contribute significantly to 
improved nutrition, requiring changing habits. The great on-farm and off-farm diversity, which is locally available, and 
the growing markets for fruits, vegetables and livestock products, provide opportunities to increase the availability and 
access to these products to work towards improved diets (in terms of quality and diversity). It is expected that there 
are existing barriers in the pathway from the availability and accessibility to the utilization (consumption) of diverse foods 
such as local norms of cooking, eating habits and traditional beliefs which need to be explored.
Low prices and constrained market access for rural products make it difficult for many farmers to increase their 
market orientation and incomes. For many products, there is uncertainty for producers as to what products they will 
be able to sell at an acceptable price and uncertainty for buyers as to what the level and quality of farm supply will be. 
The explanation for this is that, while there are examples of success, many value chains are in general poorly managed 
and fragmented due to organizational and capacity constraints, and is exacerbated by the challenging topography. 
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Infrastructure, however, continues to be upgraded, such as the pending completion of the new highway through Son 
La to China. 
The pollution of waterways with sewage, manure effluent and agrochemicals both from excessive use in fields and 
inappropriate disposal of packaging was identified as a problem, and is associated with low productivity and high 
production costs of inefficient input use. This potentially poses human health threats, higher production costs and if it 
affects product quality, may create market barriers.
An overarching problem and a compounding factor of other problems was the poor understanding and poor 
implementation of the policy framework designed to protect the natural environment, promote improved farming 
techniques, facilitate trade and conserve natural resources. Related to this are the apparently weak linkages between 
NGO or private-sector-led development activities and government programs and institutions.
Opportunities
This unique region offers opportunities that can be exploited to address the challenges listed above.
The elevated terrain and plentiful rainfall allow for increased production and specialization in a number of high-value 
crops, tree and livestock products, particularly those that require a more temperate climate that is not often 
found in other parts of Vietnam.
A related market opportunity is for specialty local products that carry local geographic branding and that satisfy 
growing demand in Vietnam and elsewhere in Asia for traditional products and tastes.
The rich ethnic diversity among people who maintain sustainable agricultural practices also provides for strong 
indigenous knowledge for managing and utilizing the challenging terrain and resources, including forests.
The high levels of on-farm and off-farm biodiversity, together with the current diversity of agricultural production and 
growing market and demand for specialty products provides a unique opportunity to increase the diversification of 
homestead production to increase both the possibility of improved dietary diversity as well as additional income 
to address child nutrition.
Towards entry themes
The Humidtropics program will be looking to develop with partners, in the context of stakeholder R4D platform, sets 
of activities or interventions to test and demonstrate integrated solutions to system challenges. Sometimes described as 
‘entry points’, these can be any technical, management or organizational option or a coherent package of options, which 
improves the performance of the target system overall as measured against the IDOs highlighted in the introduction. 
The development of entry points should focus on the issues indicated above that have emerged from the study: 
productivity and soil degradation, special indigenous and high-value products, needs and opportunities for ethnic 
minorities, value chain development and improving dietary diversity. These issues vary across the four main agro-
ecological zones of the region, and so different degrees of emphasis on alternative solutions will need to be applied 
according to the relative importance of the specific constraints and opportunities.
Agro-ecological settings
We consider the four agro-ecological zones or settings in turn and also consider a few cross-cutting types of 
intervention. We should emphasize that these initial ideas, as well as others, will be subjected to a range of 
consultative, priority-setting and evidence-testing processes before being acted upon.
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Forest/rubber land
Land under rubber, often steeply sloped, will increase significantly in the coming years. This reduces forest services 
and availability of non-timber forest products, threatens soils integrity and may also increase economic risks to 
households by reducing diversity of income sources. Integrated solutions that may be explored to address these 
include the integration of leguminous forages and fodder grasses into expanding tree plantations. This 
provides for livestock production opportunities, so diversifying the income stream and many planted forages have 
soil retention and fertility benefits. Indigenous knowledge of other plants that can be planted in tree systems for 
medicinal and dietary or market diversification purposes can be part of the effort.
Upland cropping areas
In these areas, monocropping is threatening soils and productivity, and again exposing households to risks from lack 
of market diversification. Improving the management of these sloping lands was identified as a major entry theme 
relevant for increasing parts of the region. Interventions should aim to halt and even reverse land degradation on 
slopes that often are prone to erosion and to curb excessive use of agrochemicals. Options include exploring multiple 
and interlinked strategies such as integrating temperate fruit and nut trees with staple crops or integrating 
forages for livestock, in addition to developing means to strengthen household and farmer group capacity in 
such techniques as composting and manure composting for both soil and water quality and more effective use of 
agrochemicals. Again, indigenous knowledge can be explored and adapted.
Lowland valleys
In these areas with relatively good market access and means of irrigation in some places, the increasing demand for 
high-value vegetables can be exploited to increase and diversify incomes in the context of less stable rice markets and 
less profitable rice production. The off-season rotation of vegetables in paddy land is already occurring to some 
extent, but a greater range of product could be explored, particularly those in increasing demand by the tourism 
industry or which can increase dietary diversity. This would need to be accompanied by increased capacity for 
value chain business development to both increase product market access and provision of services.
Home gardens
A setting rather than an agro-ecological zone, these gardens (called VACS in Vietnam) play an important role in 
enhancing household diets in all zones and could play a role in addressing the child malnutrition problem that has been 
highlighted. Improvement of nutrition may require dietary diversity through improved access to diversified crops and 
animal species, improved food safety, improved food preparation techniques (in home and for value added sales) and a 
change in behaviour, so as to make use of these products.
The diversification of home gardens, using traditional, locally available and often underutilized species and 
varieties of vegetables, fruits and nut complimented by small-scale aquaculture or livestock production systems is a 
possible intervention that can help increase the availability and access to diversified foods to households, whilst also 
providing the opportunity to create additional income. Indigenous knowledge would play a key role, but also collective 
action to foster behavioural change in food preparation and consumption. Markets could be explored to drive demand 
for diversified products.
Several cross-cutting areas emerge that have some degree of relevance across all agro-ecological zones and settings.
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Value chain development
There are a number of good examples of well-organized value chains in the region already, many of which have been 
mentioned, namely, the dairy farming contract model, Dien Bien aromatic rice, Safe Vegetables, Green Plum to China 
and cassava processing, in addition to off-season vegetables to tourist and urban markets. Stakeholders were very 
keen to develop value chains for indigenous products, many of which attract high prices due to geographical branding. 
Analysis could be conducted to learn lessons across these various value chains and then commonalities used to test 
new models for value chain development, with an aim towards upgrading quality and quantity and smallholder 
participation. Models for an entrepreneur-led business development service approach that have been employed 
elsewhere could be applied, as well as new business-oriented forms of collective action.
Women and ethnic minority groups/communities
The targeting of interventions towards different groups needs consideration. The rural Kinh and Thai generally have 
more and bigger farms, use higher inputs and so may have a bigger environmental impact. They also have more 
traction and participation in value chains. Interventions targeting the ethnic minorities, if successful, will have a greater 
effect on poverty alleviation and disparity. Organizational strategies would have to take into account these structural 
differences in social groupings and networks.
Women of all ethnicities are generally more disadvantaged compared with men due to poorer education, sometimes 
facing language constraints, poor inclusion in value chains and poor uptake of subsidies and extension opportunities. 
Again, organizational strategies would need to be designed to specifically address the needs of women and may be 
particularly relevant in certain product markets such as fruits and vegetables, and for any attempt to address dietary 
diversity and nutrition.
Policy development and implementation
It has been noted by stakeholders that consistency of policy implementation was a weakness in some areas. An 
important feature of the Humidtropics program is supporting the development of innovation capacity among target 
communities, which would facilitate joint learning, changes in behaviour and scaling up of program outcomes. The 
primary vehicle for that capacity development is intended to be R4D platforms that bring together a range of actors in 
agricultural production, services, investment and markets. Regular and facilitated interaction among these players can 
lead to joint development of solutions and creation of system linkages needed to deliver them. These platforms may 
prove to be a good vehicle for examining and addressing the issues constraining policy implementation.
Next steps
As has been indicated, this Situation Analysis was designed to explore a wide range of issues that may have relevance 
for the Humidtropics program in order to begin to guide plans for activities. The wide scope of this study reflects the 
broad ‘systems’ nature of the program itself. We have arrived above at a series of priority issues that mirror both 
the evidence gathered and the voices of stakeholders consulted. We have also in the final section begun to explore 
possible interventions. The issues have now largely been clarified and documented, but work remains to prioritize and 
refine the program interventions, and some of those steps were described in the introduction as other parts of SRT1. 
The steps towards prioritization will comprise a series of stakeholder consultations, including with the R4D platforms 
mentioned above, along with analytical ex ante exercises to more rigorously test entry-point ideas. While those will 
lead to medium- to long-term intervention strategies, fast-track interventions are being developed with the R4D 
platforms using the results of this analysis to accelerate the opportunities for outcomes and impact.
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Annex A  Additional GIS maps
This annex contains additional GIS maps of the four target provinces.
Figure A1 shows the dominant soil type based on FAO–UNESCO classification. It indicates that there are three major 
soil types in the area: Orthic Acrisol, Lithosol and Chromic Luvisol. 
Figure A1. Soil map (FAO-Soil 2007).
Acrisols are clay-rich and associated with humid, tropical climates. Its low fertility and toxic amounts of aluminium 
pose limitations to agricultural use, favouring in many places its use for silviculture, low-intensity pasture and 
protected areas. Crops that can be successfully cultivated, if climate allows, include tea, rubber tree, oil palm, coffee 
and sugar cane.
Luvisols have a mixed mineralogy, high nutrient content and good drainage, making them suitable for a wide range of 
agricultural purposes, from grains to orchards to vineyards. 
Lithosols are a group of shallow soils lacking well-defined horizons, consisting of partially weathered rock fragments, 
usually on steep slopes, and therefore not particularly suitable for agriculture.
Figure A2 shows the length in growing period in days and illustrates a clear North East–South West pattern.
Figure A3 shows the proportion of area under perennial crops that include for the whole of Vietnam tea, coffee, 
rubber, coconut, cashew and pepper, fruit tree, nut tree and other trees. 
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Figure A2. Length of growing period, by number of days (LGP-FAO 2009).
Figure A3. Proportion of area under perennial crops (Vietnam Atlas 2007).
Whereas Figure A4 shows the percentage of irrigated areas, Figure A5 shows the percentage of irrigated paddy land 
used for rice. Both maps show a pretty different picture, suggesting that irrigation in fact is pretty widespread in the 
area and that the government has succeeded in developing irrigation systems in the mountainous areas (Epprecht and 
Robinson 2007). Also, under this definition of irrigation, the irrigated mixed crop–livestock spot in the southwest of 
Dien Bien can be found back on this irrigation map. This might suggest that this irrigated paddy land map could predict 
irrigated mixed-crop–livestock better than does the global livestock system map. 
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Figure A4. Proportion of irrigated and drained land (Vietnam Atlas 2007).
Figure A5. Proportion of irrigated and drained paddy land (Vietnam Atlas 2007).
Figure A6 shows the different livestock production systems as defined in Robinson et al. (2007). Most of the area is 
in the humid tropical zone and is rainfed, whereas a small part in the northwest and in the south is arid or semi-arid. 
Only very small zones are identified as irrigated.
Also, this map suggests that the western part is largely livestock-oriented in the sense that it is grassland, as opposed 
to a mixed crop–livestock system. Interestingly, there is only very little livestock in those areas, as the following 
figures will show. In fact, in this area, there is mainly forest, as shown in the land cover map in Figure 24; consequently, 
if there is livestock, it cannot be in a mixed crop–livestock system.
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Figure A6. Livestock production systems (FAO-GLD 2007).
Figures A7 and A8 show cattle and buffalo density, respectively, in terms of head/km2. Both densities are quite low 
compared with the rest of Vietnam.
Figure A7. Cattle density (number of head/km2) (Vietnam Atlas 2007).
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Figure A8. Buffalo density (number of head/km2) (Vietnam Atlas 2007).
Figures A9 and A10 show the pig and poultry density, respectively, in term of head/km2. Pigs and chickens are mainly 
found in the lowland and are much more common than cattle or buffalo; this may be because of the higher economic 
efficiency in husbandry.
Figure A9. Pig density (Vietnam Atlas 2007).
Figure A11 shows the percentage of land per commune that is used for aquaculture (defined as areas that have been 
used for aquaculture lasting for 12 months prior to the census). It mainly includes ponds, lakes, fluvial bogs, river ends 
and pools. The percentage of aquaculture is very low in the mountainous zone compared with the rest of Vietnam. 
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Figure A10. Poultry density (Vietnam Atlas 2007).
Figure A11. Proportion of land under aquaculture (Vietnam Atlas 2007).
Figure A12 shows the major markets, based on the Vietnamese census data and definition of market. The travelling 
time layer to markets with more than 50,000 inhabitants (JRC-Access) seems to be too old to contribute to the 
understanding of the area. However, the eastern part of the study area has more markets and therefore is likely to be 
more accessible.
Figure A12. Markets in 2001 (Vietnam Atlas 2007).
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Figures A13 and A14 show the percentage of population below the poverty line of 1.25 and 2 USD, respectively. 
Whereas the large majority of the population lives below the 2 USD a day, except for some urban areas, the picture 
is more differentiated with the 1.25 USD a day. Poverty is lower in the area with better access to market. Note that 
these data are about 15 years old and might not reflect the current situation. 
Figure A13. Percentage of population below the USD1.25 poverty line (ILRI 2002).
Figure A14. Percentage of population below the USD2 poverty line (ILRI 2002).
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Figure A15 shows the number of agricultural cooperatives. These cooperatives can in some countries be a good proxy 
for the capacity of communities to get organized and form social networks.
Figure A15. Distribution of agricultural cooperatives (Vietnam Atlas 2007).
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Annex B Supplemental tables and figures
Production systems 
Table A1. Summary information on northwest Vietnam
Item Unit Quantity
Households surveyed Number 348
Size of family Number of persons/household 4.7
Family labour Number of persons/household 2.7
Rice consumption kg/person/year 162.0
Rice production kg/person/year 168.4
Total revenue VND 1000/person/year 9,916.90
Area of annual crops m2/person 1,927.3
Area of perennial crops m2/person 93.7
Area of garden m2/person 83.6
Area of forestry m2/person 3,053.0
Area of aquaculture m2/person 21.2
Source: VHLSS (2010).
Table A2. Production area (ha) of main crops, northwest Vietnam, 2012
Product Lao Cai Son La Lai Chau Dien Bien
Rice 30,580 60,470 28,790 48,231
Maize 33,659 168,740 21,410 29,246
Cassava  9,305 28,100 4,360 7,036
Soybean  4,910 3,595 6,573
Peanut  1,497 1,718 1,750
Sugarcane    302 4656 58 27
Sweetpotato 888 417 410 592.4
Vegetables 10,032 5,518 2,229 4,274
Mango 345 3,033 253 289
Orange 236 149 214
Apple 54 54
Longan 1,402 7,438 253 299
Plum 2,552
Banana 1,287 276
Coffee 9,717 3,708
Tea 4,075 3,499 2,802 521
Rubber 583 6,666 9,741 3,640
Son Tra 2,192
Cardamom 8871 5,000
Source: Provincial statistical yearbook (2012).
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Table A3. Volume of main crops produced (t), northwest Vietnam, 2012
Product Lao Cai Son La Lai Chau Dien Bien
Rice 146,203 178,960 119,277 161,865
Maize 115,619 667,350 57,978 71,622
Cassava (fresh) 115,056 352,610 35,547 54,406
Soybean 5213 4,621 8,810
Peanut 1,692 1,750 2,146
Sugarcane 7,813 313,488 2,650 560
Sweetpotato 5,067 2,564 2180 6,508
Vegetables 105,954 71,597 14,083 64,803
Mango 844 11,687 320 591
Orange 670 339 923
Apple 246 270
Longan 3972 17,827 320 907
Plum 18,381
Banana 25902 3,153
Coffee 9,969 4532.3
Tea 13708 23,903 19,599 61
Cardamom 1254 1000
Source: Provincial statistical yearbook (2012).
Table A4. Yield of main crops (t/ha), northwest Vietnam, 2012
Product Lao Cai Son La Lai Chau Dien Bien
Rice 4.781 2.959 4.143 3.356
Maize 3.435 3.955 2.708 2.449
Cassava 12.365 12.548 8.153 7.733
Soybean 1.062 1.285 1.340
Peanut 1.130 1.019 1.226
Sugarcane 25.871 67.330 45.690 21.132
Sweetpotato 5.706 6.149 5.317 10.986
Vegetables 10.562 12.975 6.318 15.161
Mango 2.446 3.853 1.265 2.046
Orange 2.839 2.275 4.313
Apple 4.556 5.000
Longan 2.833 2.397 1.265 3.033
Plum 7.203
Banana 20.126 11.416
Coffee 1.026 1.222
Tea 3.364 6.831 6.995 0.116
Source: Provincial statistical yearbook (2012).
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Table A5. Seasonal calendar for key species at the study sites in northwest Vietnam
Location
Elevation 
(masl)
Plant  
species
 Crop  
seasons  
(no.) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
Son La
< 800
Maize 1              
Peanut 1              
Bean 2
  C1           
        C2     
Hill rice 1              
Cassava 1              
Sugarcane 1              
Coffee 1   P P          
Paddy rice 1              
Arrowroot 1              
> 800
Maize 1              
Hill rice 1              
Dien Bien
< 800
Maize 1    C1   C2       
Peanut 2 C1        C2     
Bean 1              
Hill rice 1              
Paddy rice 2
   C1          
       C2      
> 800
Maize 1              
Peanut 1              
Hill rice 1              
Cassava 1              
Coffee 1    P P         
Shan tea 1    P P P        
Note: P = planting; C1 = first crop season; C2 = second crop season. 
Sources: KI and FGD results (2013).
Table A6. Technologies used in northwest Vietnam
Product Land preparation Cultivation Postharvest
Rice Use of buffalo and cattle for traction
Partial use of machinery
Mainly, use of fertilizers and pesticides, 
minimal use manure
Traditional methods applied
 
Maize Manual labour Fertilizers and pesticides used mostly
In some regions, no fertilizer used
Technical protocol (TP) for hybrid maize 
not strictly applied
Lack of processing technologies
Mainly drying of grain in the field 
and house storage (hanging over 
the kitchen)
Cassava, soybean, 
vegetables
Use of buffalo and cattle for traction 
+ manual labour
TP partially applied
Use of fertilizers
 
Fruits  Use of fertilizers Some processing cooperatives 
set up
Tea, coffee Manual labour Mainly TP applied, use of fertilizers  
Source: FGD results (2013).
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Table A7. Technologies used for livestock
Product Breeding Feeding and husbandry
Cattle Self-breeding or buying the young from local 
markets
Some veterinary services provided but disease is prevalent
Provision of animal housing
Local pigs Self-breeding Provision of animal housing + free range
Use of available feeds on farm
Industrial feeds not used
Hybrid pigs Mostly buying young pigs Provision of animal housing + industrial feeds and other feeds
Technical protocol not strictly applied 
Poultry Self-breeding By experience
Source: FGD results (2013).
Table A8. Actual used inputs for some key crops (1-ha field)
Item Unit
Rice Maize Chayote
Actual Recommended** Actual Instructed* Actual Instructed*
Seeds kg 40–50 30–35 15–20 15–20 300–320 300–500
Nitrogenous fertilizer kg 400–500 360–400 400
Phosphate fertilizer kg 500–600 250
Potash fertilizer kg 0 150–200 180–200 130
NPK 
(basal dressing)
t 1 0.6 0.9–1
NPK (topdressing) t 0.6–0.7 0.6–0.7 0.8–1.0 0.3–0.4
Micro-organic fertilizer t 0.4–0.5 1.5–2
Pesticide (ready-to-use) L 50–100 25–50 0 150–180
Sources: Survey results, FAVRI (2013).
* http://baovecaytrong.com/kythuatcaytrong.php?caytrongkythuat=%
** Rice growing instruction from Syngenta Agricultural Medicine Company
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Markets and institutions
Market diagrams for key commodities
Rice     
Figure B1. Rice market in Son La province.
Source: Survey results by FAVRI (2013).
Figure B2. Rice market diagram for Dien Bien.
76 A situational analysis of agricultural production and marketing, and NRM systems in northwest Vietnam
Vegetables
Figure B3. Vegetable market chain.
Source: Survey results by FAVRI (2013).
Meat
Figure B4. Beef market chain in Son La.
Source: Survey results by FAVRI (2013).
Tea
Figure B5. Tea market chain diagram.
Sources: Survey results by FAVRI (2013).
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Coffee
Figure B6. Coffee market chain diagram.
Sources: Survey results by FAVRI (2013).
Table A9. Balance of production and consumption of agricultural products in the four provinces studied (2012)
Product Units
Lao Cai Dien Bien Lai Chau Son La
Demand Output Difference Demand Output DifferenceDemand Output Difference Demand Output Difference
Rice 1000 t 95.45 97.619 2.17 69.36 105.793 36.43 62.08 76.782 11.47 177.9 119.903 –58
Veg-etables 1000 t 13.46 105.95 92.49 7.98 64.8 56.82 4.02 14.09 10.07 17.42 74.46 57.04
Fruits 1000 t 2.88 – – 2.18   1.06   13.48 – –
Types of meat1000 t 14.08 29.72 15.64 9.47 14.3 4.83 6.48 6.9 0.42 18.38 43.56 25.18
Shrimp,  
fish
1000 t 6.15 3.624 –2.52 4.55 1.6 –2.95 3.14 1.51 –1.63 12.66 5.991 –6.67
Tea, coffee 1000 t 0.78 14.1 13.32 0.44 4.5 4.06 0.29 19.6 19.31 0.82 31.9 31.08
Alcohol, beer 1000 L 6145.6 – – 6.04 – – 4.79 – – 14.97 – –
Land use status
Table A10. Agricultural land use (ha) in Vietnam, by user group
Category Total
User group
Households 
individuals
Commune  
PCs
Domestic  
economic 
organizations
Other domestic 
organizations
Foreign  
organizations
Agriculture production 10,126,100 9,053,600 230,900 643,200 63,600 9,200
Forestry 15,366,500 4,414,800 140,200 2,241,000 4,991,800 16,700
Aquaculture 689,800 569,400 49,200 38,300 18,600 3,000
Other 26,100 9,300 9,600 2,900 2,900 900
Source: National GSO (2011).
 
Table A11. Land use (ha) in Lai Chau
Category 2008 2009 2010 2011 2012
Agricultural land – – 90,024 89,742 84,209
Forest land – – 402,485 418,699 422,299
Special-use land – – 8,494 9,798 12,032
Homestead – – 4,233 4,374 3,827
Source: Lai Chau statistical yearbook (2012).
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Table A12. Land use (ha) in Dien Bien
Category 2008 2009 2010 2011 2012
Agricultural land 120,487 154,845 154,547 154,419 154,093
Forest land 623,616 602,566 602,478 602,073 602,021
Special-use land 9,457 9,148 10,357 10,358 10,748
Homestead 3,350 4,667 4,661 4,638 4,671
Source: Dien Bien statistical yearbook (2012).
Table A13. Land use (ha) in Son La
Category 2008 2009 2010 2011 2012
Agricultural land – – 261,439 261,484 287,251
Forest land – – 624,380 624,564 633,717
Special-use land – – 18,431 19,130 19,438
Homestead – – 7,351 7,352 7,358
Source: Son La statistical yearbook (2012).
Table A14. Land use (ha) in Lao Cai
Category 2008 2009 2010 2011 2012
Agricultural land – – 84,003 83,396 84,181
Forest land – – 324,321 333,605 334,301
Special-use land – – 18,045 19,899 20,404
Homestead – – 3,755 3,825 3,893
Source: Lao Cai statistical yearbook (2012).
Table A15. Land use for shifting cultivation in the provinces studied
Province
Annual crop land
Total (ha) Land for shifting cultivation (ha) Land for shifting cultivation per capita (m2)
Lai Chau 71,000 37,100 1,278
Dien Bien 114,300 65,400 1,563
Son La 214,800 170,900 1,855
Lao Cai 59,200 32,500 607
Source: Report on planning for effective shifting cultivation in the Northern mountainous region (2005).
Provincial master plan governing land use
Table A16. Present and projected land use (ha) in Lai Chau
Category 2012 2015 2020
Agricultural land 507,243 581,986 633,132
 – Rice crop 26,230 34,526 35,570
 – Perennial plants 18,204 31,595 38,444
 – Protection forest 338,172 364,422 377,477
 – Special-use forest 32,019 37,701 41,300
 – Production forest 52,107 72,323 100,040
 – Aquaculture area 707 623 677
Non-agricultural land 36,965 38,398 42,328
Urban area – 18,816 19,556
Unused land 362,670 286,495 231,419
Source: Lai Chau master plan for land use
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Table A17. Present and projected land use (ha) in Dien Bien
Category 2012 2015 2020
Agricultural land 757,140 824,712 893,011
 – Rice crop 60,412 58,907 57,340
 – Perennial plants 12,585 24,224 33,517
 – Protection forest 376,499 407,156 423,113
 – Special-use forest 46,334 46,781 47,581
 – Production forest 179,187 209,832 257,413
 – Aquaculture area 961 1,227 1,470
Non-agriculture land 24,087 27,494 34,652
Urban area – 19,286 21,208
Unused land 175,062 104,084 28,627
Source: Dien Bien master plan for land use
Table A18. Present and projected land use (ha) in Son La
Category 2012 2015 2020
Agricultural land 944,167 1,008,333 1,076,470
 – Rice crop 36,943 36,351 35,600
 – Perennial plants 45,056 59,559 83,916
 – Protection forest 404,699 418,689 429,657
 – Special-use forest 50,469 54,778 59,000
 – Production forest 205,638 247,174 277,433
 – Aquaculture area 2,443 2,436 2,425
Non-agricultural land 68,396 72,096 77,038
Urban area 14,928 21,266 31,472
Unused land 404,881 337,015 263,936
Source: Son La master plan for land use
Table A19. Present and projected land use (ha) in Lao Cai
Category 2011 2015 2020
Agricultural land 420,665 464,491 507,660
 – Rice crop 22,376 23,215 23,700
 – Perennial plants 19,346 19,422 22,902
 – Protection forest 150,475 161,097 170,000
 – Special-use forest 45,014 45,268 46,000
 – Production forest 138,812 171,743 201,700
 – Aquaculture area 2,115 2,352 2,488
Non-agricultural land 37,512 42,406 50,072
Urban area 25,278 33,455 50,005
Unused land 180,211 131,491 80,657
Source: Lao Cai master plan for land use.
Water resources
Table A20. Annual rainfall (mm) in the four provinces studied
Province 2008 2009 2010 2011 2012
Lai Chau 2,924 2,205 2,150 1,841 2,554
Dien Bien 1,624 1,416 1,975
Son La 1,210 1,176 1,405
Lao Cai 2,150 1,786 1,743 1,785
Source: Provincial GSO (2012).
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Table A21. Changes in forest area (ha) in the four provinces studied
Province 2010 2011 2012 est.
Lai Chau 383,890 390,759 393,987
Dien Bien 347,225 349,461 384,691
Son La 586,193 625,786 633,687
Lao Cai 327,755 333,612 334,893
Source: Provincial GSO (2012).
Table A22. Discharge (%) of used pesticide bottles in Lai Chau
District
Manner of discharge (%)
Thrown in the field Dumped into canals, rivers and creeks Collected/buried/burned
Lai Chau (town) 57.85 38.86 3.29
Tam Duong 52.1 42.86 5.04
Muong Te 18.99 81.01
Sin Ho 63.2 36.8
Phong Tho 56.25 33.93 9.82
Than Uyen 57.26 41.88 0.85
Tan Uyen 86.84 10.53 2.63
Source: Lai Chau statistical yearbook (2012).
Table A23. Discharge (%) of used bottles in Dien Bien
District
Manner of discharge (%)
Thrown in the field
Dumped into canals, 
rivers and creeks
Collected/ buried/
burned
Thrown in 
dumpsters
Others
Dien Bien Phu 26.67 33.33 40
Muong Nhe 90.98 6.02 3
Muong Cha 57.65 14.12 27.06 1.17
Tua Chua 100
Tuan Giao 97.85 2.15
Dien Bien 51.52 32.12 16.36
Dien Bien Dong 52 40 8
Muong Ang 42.74 57.26
Source: Dien Bien statistical yearbook (2012).
Use of agriculture inputs
Table A24. Application of inputs on major crops in the northwest provinces
Input
Rice Maize Chayote
Actual Recommended Actual Recommended Actual Recommended
Seeds (kg) 30–35 40–50 15–20 15–20
Organic fertilizer (kg) 0 800–1000 0 800–1000 450 170
Fertilizer (kg) 1,500–1,700 840–980 1,435 1,040–1,200 600 780
Pesticide, herbicide (kg) 0.4 1.2 0.3
Source: Rural, Agriculture and Fishery census, national GSO (2012).
 
Table A25. Sources of rice seeds (%) in Dien Bien
Self-supplied
Supply 
company
Extension 
service
Cooperative Supply agent Others
Dien Bien Phu 41.38 58.62
Muong Nhe 38.78 61.22
Muong Cha 85.83 0.83 5 5 3.33
Tua Chua 95.95 2.03 2.03
Tuan Giao 33.66 30.69 26.73 8.91
Dien Bien 26.01 65.9 0.58 0.58 2.31 4.62
Dien Bien Dong 90 0.67 4 4.67 0.67
Muong Ang 87.39 0.84 5.88 5.88
Source: Dien Bien provincial GSO (2012).
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Table A26. Living conditions (% of households/commune) in three northwest provinces in Vietnam
Description Lai Chau Dien Bien Son La
Households using firewood for cooking 94 93 94
Households using coal stove – 0.06 –
Households using LPG stove 5.5 5 4.5
Households using biogas stove – 0.54 0.3
Households using electric stove – 0.32 0.4
Households using other types of fuel for cooking – 0.47 1
Households with built-in bathrooms 9 12 20
Households with other types of bathroom 9 18 35
Households without bathrooms 82 69 45
Households with built-in toilets 2.5 2.8 3.6
Households with outdoor toilets 4.4 3.5 10
Households with other types of toilet 20 47 71
Households without toilets 74 46 15
Communes with water supply station 80 82 76
Communes with wastewater discharge system 15 3 2.7
Communes with waste collection service 2 4 6.4
Source: Provincial GSO (2012).
Table A27. Son La’s biogas program
2009 2010 2011 2012 2013
Newly constructed biodigesters (no.) 238 200 145 191 85
Source: Sonla statistical yearbook (2012).
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Annex C Data sources and tools
The list of documents collected can be consulted by appointment with:  
Vo Thi Trang 
Center for Agrarian Systems Research and Development 
Address: Km9, Thang Long Highway, An Khanh, Hoai Duc, Ha Noi, Vietnam 
Tel: +84 33 650 793 
Email: hethongnn@gmail.com.
The data collected using the tools listed below is available from: http://data.ilri.org/portal/  
(Search keywords: Humidtropics situational analysis northwest Vietnam)
List of documents collected 
I. List of documents in Son La
1. Summary report on ‘planning and apportioning water surface and water under the ground resources by 2020, 
the direction to 2025—Department of Environment and Natural Resources.
2. Summary description report: Planning land use by 2020 and plan of using land from 2011 to 2015 in Son La 
province—Son La province People’s Committee. 
3. Summary report: Irrigation planning of Son La province during 2011–2020—Son La Department of Agriculture 
and Rural Development.
4. Report: Checking and supplementing rural agricultural development planning of Son La province—Son La 
People’s Committee.
5. Result of general survey rural agriculture and aquiculture in 2011 of Son La province—Son La Statistics office.
6. Statistical yearbook of  Son La province 2012—Son La Statistics office
7. Report: Evaluating result of  investment in husbandry and veterinary filed during 2000–2010 and direction, 
solution of  investment and development from 2011 to 2020 in Son La province—Son La Department of 
Agriculture and Rural Development
8. Report: Summary agriculture, rural areas in 2010, the function of agricultural and rural development in 2011—
Son La People’s Committee.
9. Report: Summary agriculture, rural areas in 2011, the function of agricultural and rural development in 2012—
Son La People’s Committee.
10. Summary agriculture, rural areas in 2012, the function of agricultural and rural development in 2013—Son La 
People’s Committee.
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11. Report: Evaluation result of implementing agriculture extension activities from 2009 to 2013 in Son La 
province—Son La Agriculture Extension Centre.
12. Report: The situation of farming economics in Son La province in 2013— Son La Branch of Rural Development 
13. The volume and scale of husbandry farms haven’t yet allocated farming economics certification (September/2013)
14. The volume and scale of farms met criterions of Circular No.27/2011/TT-BNNPTNT dated on 13/4/2011
15. Report: Result of implementing assignment in 2011—the plan in  2012—Son La Branch of Plant Protection 
16. Report: Result of implementing plant protection activities in 2013, the focus of assignment in 2014—Son La 
Department of Agriculture and Rural Development
17. Report: Result of implementing assignment in 2011, direction and functions in 2013 of  Branch of Plant 
Protection—Son La Branch of Plant Protection
18. Report. Summary of 2008, plan of 2009—Son La Branch of Plant Protection
19. Report. Summary of 2009, plan of 2010—Son La Branch of Plant Protection
20. Report. Summary of 2010, plan of 2011—Son La Branch of Plant Protection
21. Area, productivity, yield of yearly plants preliminary in 2013 
22. Total area—productivity—yield  of perennial plants in 2013
23. Decree: To approve forest protection and development plan in Son La province from 2008 to 2015—Son La 
People’s Committee.
24. Resolution: Amending and supplementing Resolution No.258/2008/NQ-HĐND dated on 12/12/2008 of the 
seventh People’s Committee of province promulgate support policy to develop cattle rearing in Son La province 
from 2009 to 2015—Son La People’s Committee.
25. The working content in Son La Industry and Commerce Department
26. List of enterprises in import–export field in Son La province.
27. Tea exporting—Industry and Commerce Department
28. Report: Result of agriculture extension activities in 2013 and the direction, function in 2014—Thuan Chau 
Agriculture Extension Station.
II. List of documents in Dien Bien
1. Performance results of extension activities in 2005–2010 and 2011–2013 period
2. Report, planning indicator in 2008, in Muong Cha district, Dien Bien province
3. Report, planning indicator in 2009, in Muong Cha district, Dien Bien province
4. Report, planning indicator in 2010, in Muong Cha district, Dien Bien province
5. Report, planning indicator in 2011, in Muong Cha district, Dien Bien province
6. Report, planning indicator in 2012, in Muong Cha district, Dien Bien province
7. Results of exploiting, processing and marketing forest timber in 2013
8. Results of coffering land use license in Muong Cha district, Dien Bien province (updated 30/06/2013)
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9. Summary report on livestock in 2005–2010 period
10. Midterm report on livestock in 2011–2015
11. Statistics on number of livestock in farms in 2005–2010 and 2011–2013 period 
12. Livestock varieties supply systems in Dien Bien province
13. Supply systems of support services for development of livestock including varieties, veterinary and processing.
14. Fishery area and change in fishery industry in recent years
15. Total value of livestock, cattle and small cattle
16. Livestock markets, opportunities and challenges in Dien Bien province
17. Livestock industry, main opportunities and challenges in Dien Bien province
18.  Some issues need to be interested in livestock development in the coming years.
19. Results of implementing plan No. 388/KH-UBND dated 20/ 02/2013 and decision No. 221/QD-UBND date 
24/04/2013 of Dien Bien People’s Committee.
20. 5 year plan performance in 2005–2010 periods and planning to forest protection and development in 2011–2013 
periods.
21. Basic data on agriculture and rural in Dien Bien province
22. Summary report on forest protection and fire prevent in 2007, planning to 2008
23. Forest protection assessment and fire prevent in 2008, planning to 2009.
24. Summary report on forest protection and fire prevent in 2010, planning to 2011.
25. Summary report on forest protection and fire prevent in 2011, planning to 2012.
26. Summary report on forest protection and fire prevent in 2012, planning to 2013.
27. Summary report on forest protection and fire prevent in 2013, planning to 2014.
28. Activity report of trade and industry performance in 2013 and planning to 2014
29. Basic information about local crops in Dien Bien province
30. Conclusion of Party Executive Board on consistent implementation of Resolution No 10-NQ/TU, dated 
01/06/2007 on ‘Development program on industry, handcraft activity to 2010 and orientation to 2020’ 
31. Conclusion of Party Executive Board about consistent implementation of resolution NO 08—NQ/TU dated 
07/03/2007 on ‘Development program on trade, tourism and border gate economic and foreign affairs to 2010 
and orientation to 2020’
32. Report on the number of markets, commercial centres and electric transactions in Dien Bien in 2012.
33. Current situation of markets, prices in Dien Bien in September and nice months in 2013.
34. Socio, economic, national defense and security report of Muong Phang commune, Dien Bien province 2012
35. Socio, economic, national defense and security report of Muong Phang commune, Dien Bien province 2013
36. Socio, economic, national defense and security report in early six months of 2013 and planning to late six 
months of 2013 of Thanh Nua commune, Dien Bien Province
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37. Socio, economic, national defense and security report in 2012 and planning 2013 of Thanh Nua commune, Dien 
Bien Province
38. Report on agriculture production and cooperatives in 2012 and planning to 2013 of Thanh Nua commune, Dien 
Bien province
39. Report on agriculture production and cooperatives in early six months of 2012 and planning to late 6 months of 
2013 in Thanh Nua commune, Dien Bien province
40. Report on forestry and rural development in 2007 period of people’s committee of na Sang commune, Dien Bien 
province
41. Report on socio, economic, national defense and security situation of early six months and planning to late six 
month of 2013 in Na Sang commune, Dien Bien.
42. Socio-economic planning and investment by state budget managed by locality in 2013 of Dien Bien province
43. Report on overall achievement, solutions and directions to construct new rural in Dien Bien in 2012.
44. Land use situation in 2012 of Muong Tra district, Dien Bien province.
III. List of documents in Lai Chau
1. Some indicators on population and labour in Lai Chau Province
2. Socio, economic, likelihood situation and subsidy policy implementation for ethnic minority in Lai Chau province.
3. Report on result of development ethnic policy and program in 2006–2012 period.
4. Monitoring and Evaluation Indicators on clean water and environmental hygiene in rural of Lai Chau, 2012.
5. List of markets, commercial centre in 2013 of Lai Chau province.
6. Industry development indicators in 2011–2015 periods. 
7. Irrigation systems in Than Uyen district, Lai Chau province
8. Irrigation systems in Tan Uyen district, Lai Chau province
9. Irrigation system in Phong Tho district, Lai Chau province
10. Irrigation systems in Lai Chau town, Lai Chau Province
11. Irrigation systems in Tam Duong district, Lai Chau province
12. Irrigation systems in Sin Ho town, Lai Chau province
13. Irrigation systems managed by Irrigation Management Co, LTD. 
14. Trade and industry development situation: midterm report of Lai Chau party in No XII party congress (2011–
2015). 
15. Implementation situation of Resolution No 99/2010/ ND-CP dated 24/09/2010 of Government on environmental 
service payment. 
16. Decision on approval of rubber development plan of Lai Chau province in 2011–2020 periods. 
17. Decision on forest protection and planning in Lai Chau province in 2011–2020 periods.
18. Summary report on socio-economic, national defense and security situation after 10 year province separation 
and planning to 2020.
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19. Socio, economic, natural resources and environment situation in Lai Chau province
20. Report on Natural resource management in Lai Chau province
21.  Report on supplying basic data about natural resource management, agriculture and rural development.
22. Current socio, economic, livelihood and development policies implementation in ethnic minority in Lai Chau province.
23. Report on ethnic policy and program implementation in 2006–2012 periods.
24. Report on implementation of Central Resolution No. 7, Term X.
25. Midterm report on implementation of 5 year plan in 2011–2015 periods. 
IV. List of documents in Lao Cai
1. Statistical yearbook of Lao Cai province 2012.
2. Document of Department Natural Resources and Environment.
3. Report on ‘Evaluating implementing of agriculture and forest production model in the local from 2006 to 2012’—
Lao Cai DARD.
4. Report on ‘Result of summer-autumn season in 2013, planning winter- spring season in 2013 –2014’- Lao Cai 
DARD.
5. Report on the situation of implementing activities in the early 9 months of 2013, planning and estimating for 
national budget in 2014- Chi cục PTNN, số 119/BC-PTNT.
6. Report on ‘Evaluating situation and result of small scale industrial, rural employee, crafts village’—No.12/PTNT-
CB.
7. 65/ NQ-CP Resolution.
8. Report on ‘Summary extension activities in 15 years in Lào Cai’.
9. Report on ‘Summary cooperation economics in 5 years 2006–2010.’—No. 229/SNN-PTNT.
10. Report on No.12/ N-KTTV—Department of water management—LTTTV- Department Natural Resources and 
Environment.
11. Report on ‘Result of 3 years implement ‘developing and improve forest production effectiveness, strategies from 
2011–2015—Lào Cai committee of the Party.
12. List of exported agroproducts by Lào Cai– industry and trade Department.
13. Report on population, labour, employee and social development in Lao Cai province until 2020, oriented to 
2030—Department  of Labour, War Invalids and Social Welfare
14. Report on result of implementing 3 –year reducing poor sustainability strategies from 2011–2015—Lao Cai 
people committee.
15. Report on ‘result of agriculture and aquatic survey in 2011.
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Question checklists for focus group discussion
I. Production
1. Main crop production system—annual perennial crop plants?
2. Rotation formula?
3. Average area / household + annual yield of the main crop.
4. What kinds of pesticide and for each plant?
5. What kinds of main livestock animal and what is the average scale for each type of livestock?
6. What kinds of aquaculture? Food source for aquatic product? assessment of water quality for ponds ,lakes, rivers 
and streams
7. The forest trees and non-timber products
8. Where’s the income from?
9. Trend of plants and domestic animals in recent years
10. Funds for production? Bank loans or source? What difficulties? Interest? (Including deferred purchase)
11. The main labour force locally, any age, how allocated according to career?
12. Woman involved in what activities?
13. The program /  project deployment in the area? Who is involved? Beneficiaries?
14. What are opportunities and difficulties in cultivation, animal breeding and non-farm now?
15. The types of organizations, producer groups, credit funds, cooperatives?
16. How is the product consumption? For domestic or export? types of products (not semi-processed / semi-
processed / raw processed / processed into the final product )
17. Raw material input? Where to buy (locally or in other provinces, how far, vehicles, communication ways—
receiving, payment method? Difficulties?
II. Market
1. The number of traders , purchasing agent for agricultural products in the commune ( quantity , name—
specifically how many local traders , how many in other provinces , how to buy )
2. How many markets in the town / village? Market size (type 1, 2, 3 ) . characteristics of items sold in the market
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3. Information about product prices is from? Methods, the frequency of information provided? What is the 
information provided? Helpful information for production planning? )
4. Infrastructure to delivery agriculture and forestry products? Dock yard? Means of transportation? Difficulties 
encountered in transporting product?
5. Any processing factory of agriculture and forestry products in the district? The number? Scale?
6. The product sold out locally? Which products to buy from outside the local
III. Resources and environment
1. The area of  forest land per household, the form of ownership? What type of forest (natural forest or plantation)
2. Status of forest (closed canopy forest , how many years of forest regeneration )
3. Distance from house to the forest?
4. Having participated in reforestation , forest protection or not (for protected forest)
5. How to care for , protect , exploit forest
6. Trends in area, forest structure. Is there are industrial crops on forest land? The average area? is there intention 
to expand ?
7. Are local forests good in resistance to erosion, water retention? If reduced, suggest reasons.
8. Assessing the importance of forests?
9. Forest logging and other side products exploitation? How many % of income accounted for families
10. The demand for timber, fuel wood for household / year , if exploited where ? 
11. Main source of water for daily life and production? Stable or not? The quality has changed?
12. Irrigation systems meet irrigation needs? What month is actively watering? Month missing? Current method of 
irrigation? (canals, pumps, plumbing)
13. Land has been changed? In term of quality, crop yields? Erosion happens a lot? 
14. The percentage of organic fertilizers , inorganic used for some major crops ( rice , maize , tea , coffee ... )
15. How to use agricultural residues and animal waste? Any training on how to handle?
16. Participated in any project or program for agriculture and forestry yet?
17. The family has applied the model of microbial composting, bio pads, VAC, improved rice cultivation, IPM, biogas? 
Not applied?
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IV. For references
Seasonal calendar 
Name of crop Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Spring rice Sow Transplant Spray chemicals harvest
Winter crop
Maize
V. Map in slice of Banh Trach commune
Steps of tool execution at commune level
Terrain slicing: go along the commune and draft
Drafted map for commune level: before group discussion
Seasonal calendar: after drafted map finished
Start group discussion
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Interview questionnaires for farmers
Code:……...Date:……….Interviewer:…………..
I. General information 
1.1. Name:........................................................................... Age:.......... 
      Nationality:……………..…Gender………… 
1.2. Address: Village...............................Commune......……..........................District............................ 
1.3. Number of people in your family……….... Number of people living in your local area ……… 
1.4. Number of employee in your family ……  Number of permanent employee in your area…… 
1.5. Education level of the major employee:      Uneducated       Primary      Higher 
1.6. Distance from house to the forest ...….m     Distance from house to main road ……m 
1.7. Types of land, area, types of crop
Types of land Area ( ha)
Types of ownership 
(Rent, Red book  ...)
Types of crop
Field 
Garden 
Forest 
Housing 
Pond
II. Agricultural production situation 
1. Production 
1.1. Which the main agricultural plants have your family cultivated? ……………………………………………………
……………………………………………………………………………...................................................................................... 
1.2. Analyse the input of main agricultural plants of your household?  (pick 3 type of main crops, quantity, price of each 
input type) 
Rice Maize
Seed
Total labour
Muck
Compost
Nitrate
Phosphate
Potassium fertilizer
General fertilizer
Pesticide
Yield
Productivity
Cultivated land area
Time (crop)
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1.3. In comparison with former years, how has the cultivated land area changed in 2012/2013? 
                    increase 1         unchanged 1         decrease  1 
1.4. Why do you change area of this plants? 
………………………………………………………………………………………………………………………………
…………………………………………………………………………………………… 
1.5. In the production process, do your family employ more labour?  
      No 1             Yes 1            -> Number of added labour? ............................ 
                                                  -> price/person (VND/person)? ....................................... 
1.6. . Has your family used by-products in agriculture ? (straw, maize, corncob, cassava....)  ....................................................
...........................................................................................................................................................................................................................
............... ......................................................................................................................................................... 
1.7. How is the irrigation and drainage?..................................................................................................................................................
..........................................................................................................................................................................................................................
................ 
1.8 Do you have uncultivated land area (short-term or  long-term) due to lack of water, if short-term , which period 
of time in year? 
................................................................................................................................................................................................
.................................................................................................................. 
1.9. Difficulties in production:
Problems Example ( ranking the 3 most difficult problems)
1 Seed
1 Land
1 Water
1 Pestilent insect
1 Fertilizer
1 pesticide
1 Price + market
1 Funds
1 Employees
1 Others
1.10. Is there erosion and landslide?                          Yes 1           No 1 
1.11. Effects of erosion and landslide on production quality and productivity? .............................................................................
........................................................................................................................................................................................................................ ..
...................................................................................................................................................... 
How is soil quality compared to the past?...............................................................................................................................................
...........................................................................................................................................................................................................................
............................................................ 
2. Harvesting and consumption product (Focus on one main product of the household) 
2.1. Total yield in 2012/2013 (kg) ..................................................................... 
2.2. . Labours for harvesting: 
– From family:..............................(people) 
– Rent: ..........................(people)                Salary:.......................(VND/ person) 
2.3. Does your family sell products immediately after harvesting? 
      No 1             Yes 1       Reason?.......................................................................................... 
If not, how to maintain?.............................................. 
....................................................................................................................................................... 
Rate of shrinking in storage processing (%) ...................................................................  
2.4 Rate of sold products (%): …………;  Rate of products that used in family (%): ……..................... 
2.5. Price (VND/kg):..............       The highest (VND/kg)............        The lowest (VND/kg).................. 
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        Compared to the past, how is the price changed? 
        Increase 1                Unchanged 1          Decrease  1           
2.6. Before selling, does your family classify? 
       No1             Yes1            -> Number of types..................................................
Characteristic of each type
Type Characteristics Rate(%)
1 Type 1
1 Type 2
1 Type 3
1 Type 4
2.7. the number of labour spent on  primarily classification. 
- - From family:............(people) 
- Rent:....................... ............(people)               Salary:....................................(VND/ person)
2.8. In 2012/2013, who are purchasers?
Collectors
Percentage selling/total 
buying (%)
Type of product Selling location Why do you sell to this subject?
1 From commune
1 From district
1 From other districts
1 From other provinces
1 Retailers
1 Processors
2.9 Which vehicle have you used to transport the goods? 
               Walking 1                   Bicycle1                           Motorbike 1          
                Passenger car 1                   Private car/truck 1 
2.10  Time of transportation:.............................................. 
2.11 Cost of transportation:     
-  Labours load and unload:   numbers.......................(people);  Salary:...........................(VND/person) 
- Cost of gas and parking:....................................(VND) 
2.12. Byers are your familiar customers? 
     Yes 1               No 1                  Some of them 1 
2.13. Do you exchange the information before selling?  
                   No 1                                             Yes  1 
-> What information?        Price 1                    Quantity 1                   Time 1 
Location 1                  Quality 1                           Transport 1 
2.14. Payable on delivery?  
1 No         1 Yes        -> if not, when?................................................... 
2.15. Difficulties in consumption?........................................................................... 
..................................................................................................................................................... 
Solution. ...  
.........................................................................................................................................................
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III. Livestock status
1. Livestock
1.1. In 2013, what’s type of cattle/poultry your family breed? Quantity?.................................. .................................................…
……..........................................................................................
Grazing or keep cattle in housing?...............................................................................................................
Type of cattle/poultry 
(male/female)
Breed Source 
1: Buy 
2: Reproduce in the herd 
3: Given
Time of beginning 
raising/calving 
(specific time)
Initial 
value 
(VND)
Estimated value  
up to end of 2013  
or price (VND)
1.2. Feed status. 
How much green forages an animal eat per day? ……………………………..……………………………………………
……………………………………………………………….kg 
 
Type of feed Service life (from month to month) Difficulties Solution
Forest grass       
Planted grass
Banana plant’s trunk
Straw , earthnut
Others…… …….
On average, How many concentrate feeds was used by cattle .................................................kg/day 
Sources of supplying concentrate feeds …………………………………...………………………………..      
Prices of concentrate feeds?..........................................................................................................VND/kg  
Time of using concentrate feeds (from ………………month …to……………..months ____________ 
What‘s difficulty in concentrate feeds?___________________________________________ 
Solution?___________________________________________________________ 
1.3. Breed supply 
Where is your breed supply from?: …………….………………………………………….. 
In case of the source of supply, where? …… …….....................Quantity:……………….. 
In case of buying breed, where did you sell?:…………………… Quantity:…………………….. 
Price: …………………………………………VND 
Does price stabilize?: ………………………………………… 
Does the supply stabilize? …………………………………………………. 
1.4. Veterinary situations. 
Does the disease occur frequently in the raising process?_________________________ 
Preventive measures and treatment?_______________________________________________________ 
Cost?________________________________________________________ VND 
Difficulties?_____________________________________________________ 
Solutions?___________________________________________________________ 
1.5. Breeding facilities 
Describing each type of cattle sheds in detail. 
Did you have Ground floor or Separated shed?  ………………… 
If using separated shed, how many?..................................Shed
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Type of shed Materials Area (m2) year Total cost Expected time for using
The first cage
The second cage
1.6. Situation using employee 
Average 1 day, How many labour your family spend on livestock?__________ Labour
1.7. Ploughing  
In year 2012/2013, How many labour your family spend on flowing __________________ Labour 
1.8 How to handle the animal waste? 
- Bath water of animals:…………………………………………………………. 
- Sewage from cleaning barn:…………………………………………………….. 
- Faeces and urine of animals:……………………………………………………………….. 
- Smell from waste and cage of animals:…………………………………………………………………. 
1.9. Was your family trained to handle waste?                                      
No 1       Yes 1       
For example:........................................................................................... 
2. Consumption 
2.1. In 2013,  how many cattle or poultry  did you sell? ..................................................
Type of cattle/poultry 
(male/female)
Money by selling Time of sale  
(which month)
Purchaser? (collect, 
slaughter, raising) where?
Reasons for selling  
(need money, eliminate) 
2.2. The purchasers are your acquaintance? 
     Yes 1             No  1              Some of them 1 
2.3. Do you exchange the information before selling?  
                   No 1                                             Yes  1 
-> What ‘s information?        Price 1                    Quantity 1                   Time 1 
Location 1                  Quality 1                           Transport 1 
2.4. Payable on delivery?  
1 No         1 Yes        -> if not, when?................................................... 
2.5. Difficulties in consumption?........................................................................... 
..................................................................................................................................................... 
2.6. Solution:......................................................................................................................... 
...........................................................................................................................................................................................................................
......................................................................................
2.7. In the last 3 years: 
- Number of animals your family sold? ……….................................……...………..........…..… 
- The total money by selling?..................................................................................................VND 
- Reasons for selling ( need money, eliminate, sick, lack of employees, lack of feed)........................ 
.............................................................................................................................................................. 
-Who bought? Where?....………………………………………...... 
- How do you use the money by selling? ……………….......…………………………………......       
- Quantity of dead animals?………………………………………………………… 
- Reasons of death (coldness, diseases…)? ……………………………………………….. 
- Money by selling dead animals? …………………………..………………………………...VND 
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- Is price of dead animal lower than this one when it is healthy? … Yes             No  
How much?………….…… VND 
- To show  3 most difficulties in household’s livestock( from high to low):: ……………………………………………
………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………… 
IV. Total income of the household in 2012/2013 
From farm:     ………………..........Million VND
From cultivation: ………………… Million VND 
From forestry: ……………….. .......Million VND 
From aquaculture: ………………..Million VND 
From non-agriculture: ………… .… Million VND 
Other sources: …………………………. .....Million VND 
Trong đó: 
From each type of plant ( VND)?................................................................................................ 
From each type of cattle/poultry (VND)?...................................................................................... 
V. The expectation of production. 
The expectation in forestry production: 
                   More plants 1                   Unchanged 1          Decrease 1 
The expectation in animal breeding: 
                    More animals 1               Unchanged 1          Decrease 1 
In case of reducing, what will your family do? reason?.  
...........................................................................................................................................................................................................................
......................................................................................................................... 
Other plans in production and consumption ? (selling in other markets)?  
...........................................................................................................................................................................................................................
........................................................................................................................ 
How is division of labour in your family? (works of men? Works of women? Who decides on production and 
consumption problems)?..................................................................................................... 
...........................................................................................................................................................................................................................
.................................................................................................................................................................................................
Thank you very much!
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Interview for forest products production 
farmer
Code: …… Date: ......................... Interviewer: .....................................................................
I. General information 
1.1. Name:........................................................................... Age:........................................................... 
Nationality:……………..…Gender………… 
1.2. Address: Village...............................Commune......……..........................District............................ 
1.3. Number of people in your family……….... Number of people in your area ……… 
1.4. Number of employee in your family ……  Number of permanent employee in your area…… 
1.5. Education level of the major employee:      Uneducated       Primary      Higher 
1.6. Distance from house to the forest ...….m     Distance from house to main road ……m 
1.7. Land structure
Type of land Area ( ha) Types of ownership (rent, Red book ..) Types of plant
Natural 
Cultivated 
Land for growing seeding plants 
Others………………
II. Production situation
1. Production 
1.1. Which the main forest plants have your family cultivated? When did your family start to plant? ……………………
………………………………………………………………………………………… 
1.2 . Analyse the input of main forest plants of your household?  (pick 3 type of main crops, quantity, price of each 
input type) 
Variety
Labour
Muck
Compost
Nitrate
Phosphate
Potassium fertilizer
General fertilizer
BVTV medicine
Yield
Productivity
Cultivated land area
Time(crop)
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1.3 . In comparison with former years, how has the cultivated land area changed in 2012/2013? 
                    increase 1         unchanged 1         decrease 1 
1.4. Why do you change the cultivated area of this plant? 
………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………
…….......................................................………………… 
1.5. In the production process, do your family employ more labour?  
      No 1             Yes 1            -> Number of added labour? ............................ 
                                                      -> price/person (VND/person)? ........................................ 
1.6. Your family has used by-products in forestry or not? (skin, leaves, wood of low quality) .................................................
...........................................................................................................................................................................................................................
...................................... ......................................................................................................................................................... 
1.7. Irrigation and drainage?........................................................................................................................................................................
...........................................................................................................................................................................................................................
............................ 
1.8. Is there any area not to be used because of water shortage? 
..........................................................................................................................................................................................................................
............... 
1.9. Difficulties in production:
Problems Example ( ranking the 3 most difficult problems)
1 Variety
1 Land
1 Water
1 Pestilent insect
1 Fertilizer
1 BVTV medicine
1 Price
1 Funds
1 Employees
1 Others
1.10. Is there erosion and landslide?                          Yes 1           No 1 
1.11. Effects of erosion and landslide on production quality and plant productivity? ..................................................................
...........................................................................................................................................................................................................................
....... ........................................................................................................................................................ 
How is soil quality compared to the past?..............................................................................................................................................
...........................................................................................................................................................................................................................
............................ 
1.12. Has your family ever trained to afforest and protect forest? .................................................................................................
...........................................................................................................................................................................................................................
..............................       
1.13. Which solution your family applied to afforest sustainably? ....................................................................................................
.................................................................................................................................................................... 
1.14. Types of forest exploitation? ...........................................................................................................................................................
.............................................................................................................................................. 
1.15. For protected forest? ........................................................................................................................................................................
............................................................................................................................. 
2. Harvesting and consumption product 
2.1. Total production 2012/2013 (kg) 
Yield (wood/seed/sap/........../............):.................................................................................(tonne) 
Yield of firewood:.......................................................................................................................(kg) 
2.2. Labours for harvesting: 
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- From your family:..............................(people) 
- Rent: ..........................(people)                Salary:.......................(VND/ person) 
2.3. Does your family sell products immediately after harvesting? 
      No 1             Yes 1       Reason?.......................................................................................... 
If not, how do you keep them in good 
condition?...................................................................................................................................................................................................... 
Lost rate during transportation  (%) ................................................................... 
2.4. Rate of sold products (%): …………;  Rate of products that used in family (%): ……..................... 
2.5. Price (VND/kg):..............       The highest (VND/kg)............        The lowest (VND/kg).................. 
        Compared to the past, how is the price changed? 
        Increase 1                Unchanged 1          Decrease 1            
2.6. Before selling, does your family classify? 
      No 1             Yes 1            -> Number of types.................................................. 
Characteristic of each type
Type Characteristics Rate(%)
1 Type 1
1 Type 2
1 Type 3
1 Type 4
2.7. Number of labourers:  
- From your family:............(people) 
- Rent:....................... ............(people)               Salary:....................................(VND/ person) 
2.8. In 2012/2013, who are purchasers? 
Collectors Sale rate /total quantity (%) Type of product Selling 
location
Why do you sell  
to this subject?
1 From commune
1 From district
1 From other districts
1 From other provinces
1 Retailers
1 Processors
2.9. Which vehicle have you used to transport the goods ? 
               Walking 1                   Bicycle 1                           Motorbike 1          
                Passenger car 1                   Private car/truck 1 
2.10  Time of transportation:.............................................. 
2.11 Cost of transportation:     
-  Labours load and unload:   numbers.......................(people);  Salary:...........................(VND/person) 
- Cost of gas and parking:....................................(VND) 
2.12. Byers are your familiar customers? 
        Không 1                Có  1                  Some of them 1 
2.13. Do you exchange the information before selling?  
        No 1                                             Yes  1 
-> What information?        Price 1                    Quantity 1                   Time 1 
Location  1                  Quality 1                           Transport 1 
2.14. Payable on delivery?  
1 No         1 Yes        -> if not, when?................................................... 
2.15. Difficulties in consumption?...........................................................................
..................................................................................................................................................... 
Solution. 
..........................................................................................................................................................
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III. The situation of animal breeding
1. Breeding
1.1. In 2013, what’s type of cattle/poultry your family breed? 
Quantity?............................................................................................................................................................................ 
Free grazing or in house?...............................................................................................................
Type of cattle/poultry  
(male/female)
Breed Source 
1: Buy 
2: Reproduce in the herd 
3: Given
Time of deliver 
small cow
Initial value (VND) Estimated value 
up to end of 2013 
or price (VND)
1.2. Food situation. 
How much fresh feeds an animal eat per day? …………………………….. ……………………………………………
……………………………………………………………….kg 
Type of food Service life (from month to month) Difficulties Solution
Forest grass       
Planted grass
Banana plant’s trunk
Straw , earthnut
Others…… …………..
1.3. Breed supply 
Where is your breed supply from?: …………….………………………………………….. 
In case of the source of supply, where?: …… …….....................Quantity:……………….. 
In case of buying breed, where?: ………………………………… Quantity:…………………….. 
Price: ………………………………………….VND 
Is it sustainable?: ………………………………………… 
Is the price sustainable?: …………………………………………………. 
1.4. Veterinary situations. 
Does the disease occur frequently in the raising process?_________________________ 
Preventive measures and treatment?_______________________________________________________ 
Cost?________________________________________________________ VND 
Difficulties?_____________________________________________________ 
Solutions?___________________________________________________________ 
1.5. Breeding facilities
Type Materials Area (m2) Year Total cost Planned year used
The first cage
The second cage
1.6. Situation using employee 
How many labour used for livestock activities …………………working days 
1.7. Used for land preparation
In 2012/2013, how many day used for land preparation?__________________ working days
1.8 How to handle the animal waste? 
- Bath water of animals:…………………………………………………………. 
- Waste water discharged:…………………………………………………….. 
- Faeces and urine of animals:……………………………………………………………….. 
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- Smell from waste and cage of animals:…………………………………………………………………. 
1.9. Was your family trained to handle waste?                                      
No 1       Yes 1       
For example:........................................................................................... 
2. Consumption 
2.1. Trong năm 2013, gia đình bán đi mấy con gia súc gia cầm? ..................................................
Type of cattle/poultry 
(male/female)
Money by selling Time of sale  
(which month)
Purchaser?  
(collect, slaughter, raising) where?
Reasons for selling 
(need money, eliminate) 
2.2. The purchasers are your acquaintance? 
     Yes 1             No  1              Some of them 1 
2.3. Do you exchange the information before selling?  
                   No 1                                             Yes  1 
-> What information?        Price 1                    Quantity 1                   Time 1 
Location  1                  Quality 1                           Transport 1 
2.4. Payable on delivery?  
1 No         1 Yes        -> if not, when?................................................... 
2.5. Difficulties in consumption?........................................................................... 
..................................................................................................................................................... 
2.6. Solution:......................................................................................................................... 
................................................................................................................................................................................ 
................................................................................................................................. 
2.7. In the last 3 years: 
- Number of animals your family sold? ……….................................……...………..........…..… 
- The total money by selling?..................................................................................................VND 
- Reasons for selling (need money, eliminate, sick, lack of employees, lack of food)....................................................................
.................................................................................................................. 
-Who bought? Where?....………………………………………...... 
- How do you use the money by selling? ……………….......…………………………………......       
- Quantity of death animals?………………………………………………………… 
- Reasons of death (cold weather, diseases…)? ……………………………………………….. 
- Money by selling death animals? …………………………..………………………………...VND 
- Giá bán này thấp hơn so với giá bán con vật đó còn khỏe bao nhiêu? ……………….……đồng 
- The 3 most difficulties in household’s animal breeding( from high to low):: ……………………………………………
………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………
IV.  Total income of the household in 2012/2013
From farm:     ………………. .........Million VND 
From cultivation: ………………… Million VND 
From forestry: ……………….. .......Million VND 
From aquaculture: ………………..Million VND 
From non-agriculture: ………… .… Million VND 
Other sources: …………………………. .....Million VND 
Trong đó: 
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From each type of plant ( VND)?................................................................................................ 
From each type of cattle/poultry (VND)?......................................................................................
V.  The expectation of production
The expectation in forestry production: 
                   More plants 1                   Unchanged 1          Decrease 1 
The expectation in animal breeding: 
                    More animals 1               Unchanged 1          Decrease 1 
In case of reducing, what will your family do? 
reason?.............................................................................................................................................................................................................
.................................................................................................................................... 
Other plans in production and consumption? (selling in other markets)?.................................... ..................................................
...........................................................................................................................................................................................................................
.................................................................... 
How is division of labour in your family?: (works of men? Works of women? Who decides on production and 
consumption problems)? ............................................................................................................................................................................
...........................................................................................................................................................................................................................
............................................................
Thank you very much!
102 A situational analysis of agricultural production and marketing, and NRM systems in northwest Vietnam
Services supplier interview
Kind of stakeholder:     Collector 1      Slaughter house 1                             Retailer 1         
Full name:___________________________________ 
Address (market, village, commune, district, province): ___________________________ 
Phone number: __________________________________
I. General information 
Which year did you start activities:________ year 
How long months do you involve in this 2012?________months  
What kinds of products did you do business?__________________________ 
Income from this activity account for? ______________ % total income. 
How many other current capital do you have to do business? ..................................VND 
Family labour: ___________labour; rental labour: ___________labour 
Kinds of transportation used for business activities? 
1 Car            1 Motorbike               1 bicycle          1 walking   1 others......
II. Collecting agroproducts
What agro products do you collect? ____________________________________ 
How long have you done business on this product? _______________years 
In 2012, time of collecting: from month _____   to? month ______ 
To which type of suppliers do you buy your products? 
# Address Total of suppliers Total quantitative (unit)
1 Farmer
1 collector
1 Slaughter house
Do you have regular suppliers?  
1 Yes. All of them supply each season à from since (year)_________________ 
1 No, only buy regular with some ones:  _____________________________ 
1 No, not regular for all, change period of year___________________ 
Valid of price in 2012? 
- From Farmer: average price ......đ/kg, lowest price ...........đ/kg, highest price .......đ/kg 
- From collector: average price .........đ/kg, lowest price ...........đ/kg, highest price ..đ/kg 
- From retailer: average price .........đ/kg, lowest price ...........đ/kg, highest price ....đ/kg 
Sau bao lâu ông bà mua sản phẩm một lần từ những tác nhân trên? 
From Farmer: _____________day/time 
From collector: ____________day/time 
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From slaughter house: ____________day/time 
- To buy 1 unit of this product:   
Package cost ................?_______ VND;        transportation cost? ________ VND           Family labour?________ 
labour;         rental labour? ______ VND 
           Other cost (market fee, vé xe, khấu hao.....)? ______________ VND 
Where do you buy products?  
1 Buyer;          1 your house;         1 along with main road;   1 commune market;                                   
1 District market 
Did you exchange information with other people before selling your cows?               [  ] Yes  [  ] No 
If yes; what information did you exchange? 
Did you classify products when you bought? (you can choose 2 options):  
1 Yes à what kind, criteria of classification (cloud, shape, 
appearance):__________________________________________________________ 
__________________________________________________________________ 
1 No 
What difficulties did you meet and recommend solution during buying products?
Difficulties Specific Solution 
1 Quantity of product (scattered, small, not regular...)
1 Quality of product (appearance, equal size, classifying, packaged.... )
1 transport
1 Capital
1 main road
1 others ............... 
............................. 
..........................
III. Processing before selling
Did you process products? 
1 Yes                                                              1 No 
On average, How many did you process per month ?.......................... 
To process 1 unit product?................................. 
Facilities cost? ________ VND;  Cost of water and electricity? ________ VND 
           Family labour? ________labour;         rental labour cost? ______ VND 
            Other cost (........)? ____ VND;           
Where did water resource supply for processing ?___________________________ 
How sanitary: ____________________________________________________________________________
______________ 
_______________________________________________________________________________________
_________________________________________________________________________________ 
The method of waste treatment after processing: __________________________________________________
_______________________________________________________________________________ 
Did you use advantages of by-products after processing:____________________ 
If yes, How?:____________________________________________ 
What difficulties did you meet in processing and recommend solution for them?
Difficulties Specific Solution
1 Technic and technology of processing
1 Others ............... 
.............................
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IV. Selling products
Who did you sell products?
stakeholders Address Total people buying Total quantity (kg)
1 Farmer
1 Collector
1 Retailer
1 Processor 
1 Consumer 
Do you have regular suppliers?  
1 Yes. All of them supply each season à from since (year)_________________ 
1 No, only buy regular with some ones:  _____________________________ 
1 No, not regular for all, change period of year___________________ 
Comparison to money spending on buying 1 unit product (1 head, or 1 kg), how much higher money did you have 
from selling this product?________________________ VND 
How long did you sell product again each other? 
Farmer: __________day/time              Collector: ________day/time;                   
retailer: _________day/time                 Processor: ________ c;                  
Consumer: __________day/time           others? ..............: ________day/time 
- To buy  this product 100 kg:  
Package cost? __________________ VND 
Transportation cost? _________________________ VND 
Family labour cost? ____________________ VND 
Rental labour cost? ____________________ VND 
Others  (market fee, car/motorbike ticket, .....)? ______________ VND 
Where did you sell products? 
1 buyer’s house;          1 your house ;         1 main road;   1 commune market;                     1 district market 
Did you exchange information with other people before buying products ? 
            1 yes  à which information? _________________________________________ 
            _________________________________________________________________ 
            1 No 
Did you classify product before buying? (you can choose 2 options):  
 1 Yes à how many sort, criteria (colour, shape, appearance...): 
_______________________________________________________________________________________
___________________________________ 
             1 No 
What difficulties did you meet and recommend solution during selling products. 
Difficulties Specific Solution 
1  Condition for doing business and storage
1 market demand and flexible price
1 transport
1 road system
1 Others ............... 
............................. 
..........................
V.  Supplying  seeding and input services
38. Do you provide some input services to your suppliers? 1. No 1             2. Yes 1   
If yes,  
Where was resources ?__________________________________________________ 
Did this resources stabilize?  1. No 1             2. Yes 1     
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Were they quarantine carefully?    
1. No 1             2. Yes 1    
What kinds of seed or variety did they supply mostly :______________________ 
39. Do you provide some input services to farmers?   
1. No 1          2. yes 1 
40. which ones:  1. fertilize 1        2. pesticide 1       3. seeding 1 
41. what kinds of fertilize did you regularly supply ?___________________________ 
         What kinds of did they bought mostly ____________________________________ 
 - Estimating quantity/year_________________________________ 
 - where was resource: ___________________________________________ 
42. what kinds of pesticide do you provide regularly?___________________ 
 What kinds of did they bought mostly:___________________________________ 
 Do they belong to list of permitted pesticide?  
1. No 1             2. Yes 1     
 How many the number of pesticide did you bought________________________ 
 - where was resource:________________________________________ 
43. What kinds of see/variety do you provide regularly?___________________ 
 What kinds of did they bought mostly:___________________________________ 
 How many the number of seed did you bought________________________ 
 - where was their resource:_________________________________ 
44. How about conditions of  your storage/store house and factory ?: ..........................................................................................
...................................................................................................................................................................................................................
45. Do you have solution and technology to treat waste in order to minimize pollution? 
...........................................................................................................................................................................................................................
VI. Others
46. Payment form for buyer?  
1 Immediate payment;   1 deferred payment 1 ship;      1 late 1 week;     1 paid late s month.  
 47. How is money paid? 
1 money;    1 deferred payment 1 ship;      1 late 1 week;     1 paid late 1 month.  
48. What were the buying prices based on?  
1 weight;  1 supply quantity;    1 last time price;        1 price in other market.      
1  price of  other stakeholder         1 discussed price       1 Others  
(specific)__________________________________________________ 
49. What were the selling prices based on?  
1 weight;     1 Demand;     1 recently price;     1 other market price      
1 other stakeholder’s price 1 discussed price 1 Others  (specific) 
_________________________________________________________________ 
50. If the partner is acquaintance (if yes), were prices different from other stakeholder prices? Especially, when  
the market price changes? _________________________________________ 
51. Can you estimate that the percentage of   income from doing business this product accounted for   total 
household income in  2012  ___%  
 
Thank you very much!
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